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TITLE 

ANGIOTENSIN H RECEPTOR 
BLOCKING IMIDAZOLINONE DERIVATIVES 



BACKGROUND OF THE INVENTION 
Field of the Invention 

This invention relates to novel substituted imidazolinone derivatives. The 
invention also relates to pharmaceutical compositions containing the novel 
imidazolinone derivatives and pharmaceutical methods using them, alone and in 
conjugation with other drugs. 

The compounds of this invention inhibit the action of the hormone 
angiotensin II (AH ) and are useful therefore in alleviating angiotensin induced 
hypertension. The enzyme renin acts on a blood plasma a2-globulin, 
angiotensinogen, to produce angiotensin I, which is then converted by ACE to AH. 
The latter substance is a powerful vasopressor agent which has been implicated as 
a causative agent for producing high blood pressure in various mammalian species, 
such as the rat, dog, and man. The compounds of this invention inhibit the action 
of All at its receptors on target cells and thus prevent the increase in blood 
pressure produced by this hormone-receptor interaction. By administering a 
compound of this invention to a species of mammal with hypertension due to AH, 
the blood pressure is reduced. The compounds of this invention are also useful for 
the treatment of congestive heart failure. Administration of a compound of this 
invention with & diuretic such as furosemide or hydrochlorothiazide, either as a 
stepwise combined therapy (diuretic first) or as a physical mixture, enhances the 
antihypertensive effect of the compound. Administration of a compound of this 
invention with a NS AID can prevent renal failure which sometimes results from 
administration of a NSAID. 

Several peptide analogs of All are known to inhibit the effects of this 
hormone by competitively blocking the receptors, but their experimental and 
clinical applications have been limited by the partial agonist activity and lack of oral 
absorption (M. Antonaccio, Clin. Exp. Hypertens., 1982, A4 f 27-46; D. H. P. 
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Strcetcn and G. H. Anderson. Jr., Handbook of Hypertension. Clinical 
Phamiacolopv nf Anrihvpertensive Progs , ed., A. E. Doyle, VoL 5, pp. 246-271, 
Elsevier Science Publisher, Amsterdam, The Netherlands, 1984). 

Several non-pepride antagonists of AH have been disclosed. These 
5 compounds are covered by U.S. Patents 4,207,324; 4,340,598; 4,576,958; 
4,582,847; and 4,880,804; in European Patent Applications 028,834; 245,637; 
253310; and 291,969; and in articles by A. T. Chin et al. (Eur. J. Pharm. Exp. 
Therap., 1988, 157, 13-21) and by P. C Wong et al. {J. Pharm. Exp. Therap.. 
1988, 247, 1-7). All of the U.S. Patents, European Patent Applications 028,834 

10 and 253,310 and the two articles disclose substituted imidazole compounds which 
are generally bonded through a lower alkyl bridge to a substituted phenyl 
European Patent Application 245,637 discloses derivatives of 4,5,6,7-tetrabydro- 
2H-imidazo [4,5-c3pyridine-6-carbojiylic acid and analogs thereof as 
antihypertensive agents, specifically Ca 2+ channel blockers. 

15 L. Chang et al., in EP 0 412 594 A (filed July 23, 1990) disclose substituted 

triazolinones, triazolmethiones, and triazolinimincs of the formula: 




These are claimed to be antagonists of AH which are useful for treating 
hypertension, congestive heart failure (CHF), and elevated intraocular pressure. 
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C Bcrnhart ct aL, in WO 91/14679 (published October 3. 1991) disclose 
heterocyclic N-substituted derivatives of the formula 




These compounds are disclosed to be antagonists of All which are useful for 
treating cardiovascular disorders such as hypertension. 

F. Ostenneyer et aL, in EP 475,898 (published March 18, 1992) dolose 
heterocyclic N-substituted derivatives of formula 

N— X 




These compounds are disclosed to be antagonists of AH which are useful for 
10 treating cardiovascular disorders such as hypertension. 
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Wagner et aL, in EP 0 503 162 (published September 16, 1992) disclose 
azole derivatives of the general Formula (A) and the specific compound Example 
150. 




150 



These compounds are disclosed to be antagonists of AH which are useful for 
treating cardiovascular disorders such as hypertension. 

P. Herold and P. Buhlmayer in EP 0 407 342 A2 disclose substituted 
pyrimidinones, pvrimidinethiones, and pyrimidinimines of the formula: 



10 



15 



l 

R4 

These are claimed to be antagonists of AH which are useful for treating 
hypertension. 

E. Allen et al. in EP 0 419 048 A (filed August 21, 1990) disclose a simflar 
series of pyrimidinones which are claimed to be antagonists of AH useful for the 
treatment of CHF and elevated intraocular pressure. 

SUMMARY OF THF. INVENTION 

The present invention provides novel angiotensin H receptor antagonists of 
formula (I), pharmaceutical compositions containing compounds of formula (I) and 
therapeutic methods using them wherein: 
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R7 

N— l—R 8 



/A? 



R z R3 

Rl is other than in the ortho position and is: 





R 2 is 

5 (a) H, 

(b) halo (F, d, Br, I), 

(c) C!-C 4 alkyl, 

(d) C1-C4 alkoxy, 

(e) acyloxy, 
10 (0 C!-C 4 alkylthio, 

(g) C1-C4 alkylsulfinyl, 

(h) C1-C4 alkylsulfonyl, 

(i) hydroxy (Cp-C^ alkyl. 
(j) aryl (Cr-C 4 ) 

15 (k) -C0 2 H, 

0) -CN, 

(m) -CONHOR 12 , 

(n) -S0 2 NHR 21 , 

(o) -NH 2 « 

20 (p) Ci-C 4 alkylamino, 

(q) C1-C4 dialkylamino. 



0) 



BNSDOCID: <GB. 



H072A_t_> 



6 



(r) -NHS0 2 R 20 , 

(s) -N0 2 , 

(t) fuiyl, 

(u) aiyl; 

5 R 3 is 

(a) H, 

(b) halo, 

(c) C r C 4 alkyl, 

(d) C r C 4 alkoxy, 

10 (c) Q-C 4 alkoxyalkyl; 

R 4 is 

(a) -CN, 

(b) -N0 2 , 

(c) -COjR 11 ; 

15 R 5 is 

(a) H, 

(b) Cj-C 6 alkyl, 

(c) C 3 -C 6 cycloalkyl, 

(d) C2-C4 alkenyl, 
20 (c) C2-C4 alkynyl; 

R 6 is 

(a) Cy-Cio alkyl, 

(b) C 3 -C 8 alkenyl, 

(c) C^-Cg alkynyl, 
25 (d) C 3 -C 8 cycloalkyl, 

(e) C 4 -Cg cycloalkenyl, 

(f) C4-C10 cycloalkylalkyl, 

(g) C5-C 10 cycloalkylalkenyl, 

(h) C5-C10 cycloalkylalkynyl. 

30 (i) -{CH2) s Z(CH2) 1 nR 5 . 

(j) phenyl, optionally substituted with 1-2 substifuents selected from 
die group of halo, C r C 4 alkyl, Cr-C 4 alkoxy, -N0 2 . — NH 2 , -OH 
and benzyloxy. 
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(k) benzyl, optionally substituted on the phenyl ring with 1-2 

substituents selected from the group of halo, C1-C4 alkyl, CyC* 
alkoxy and — NOo: 
R7, R8, R9, and R 10 are independently chosen from 



5 


(a) 


H, 




(b) 


Cj-Cj aiKyi, 




(c) 


f-* ■■ ■> ■ n ■ ■ nrmllnrl 

Ci— Cg peniuoroajjs.yi, 




(d) 


C3-C5 cycioaucyi, 




(c) 


-N0 2 , 


10 


(f) 


-CN, 




(g) 


-CONR^R 10 




(h) 


-CU2K 1 , 




(l) 






0) 


vmi ^ oonr^5p16 -where n is 1-4. 


15 


(k) 


— (CH2 )n v -*-'2 K wncrenis 1- » t 




(1) 


/mJT-N OP 18 where n is 1-4* 
^ri2 'ii^*^ w|lt,v ** *•* * 




(m) 


-.i tirVipr^in arvl is as defined above 




(n) 


pTj 0f -,i wherein arvl is as defined above, 




y _ V 

(o) 


t>7 t> 8 taVpn together are — (CH->)t— * or — {CIHWj 


20 


(p) 


r>9 r> 10 toWn together can be S or O; 




R 11 is 






(a) 






SUA 

(b) 






(c) 




25 


(d) 


phenyl. 




(e) 


benzyl; 




Rl2is 






(a) 


H, 




(b) 


methyl. 


30 


(O 


benzyl; 




Rl3is 






(a) 


-CH 2 C0 2 H, 




(b) 


-C(CF 3 ) 2 OH, 




(c) 


-CONHNHS0 2 CF 3 , 
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(d) 


-CONHORS 




\P) 






(I) 






is> 






W 






(i) 


\TTTnrv TT 




0) 


— S02NHC0R-*", 




(k) 


-OPO3H2, 




(1) 


-OSO3H, 


10 


(m) 


-PO(OH)R 19 , 



(n) -P0 3 H 2 , 

(o) -SO3H, 

(p ) -S0 2 NHR ls> t 

(q) -NHS0 2 NHCOR 20 , 

15 (r) -S0 2 NHCONHR 1 9, 



(s) 



(t) 



N — N 
H 



(v) 



N — N 
H 

M 



R4 

N — N 



H 



20 R 14 is 

(a) H. 

(b) C,-C 6 alkyl, 

(c) aiyl, 

(d) benzyl. 
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(e) COR 11 , 

(f) CONHR 11 ; 
Rl5 and Rl6 are independently 

(a) H, 

(b) Ci-C 6 a^ 1 ' 

(c) aiyl, 

(d) aryl(Ci-C 4 ) alk y 1 » 
or when taken together constitute a 

(e) piperidine ring, 

^^rCoptioMlIy N-substtated with C.-Q Ikyl, 1*»J* 
or benzyl; 



10 (0 
(g) 



Rl7 



is 



(a) H, 

15 (b) Cj-Ce^ 1 ' 

(c) phenyl, 

(d) benzyl; 

RlSis 

(a) H, 

20 (b) Gj-Ce alkyl, 

(c) phenyl, 

(d) benzyl; 

Rl9is 

(a) H, 
25 0>) 



Cl '-C 5 alkyl optionally substituted with a substituent selected 1 from 
tbe group consisting of aryl, heteroaryl, -OH, ^H, C^ 4 alkyl, 
C,-C 4 alkoxy, C1-C4 ^hio, -CF 3 . halo, -*0 2 .-CO 2 H, 
_C0 2 CH 3 , -COr*enzyl. -NH 2 . C1-C4 alkylamino, Cj-C* 



dialkylamino, -^0 3 H2, 

30 (c) "3* 

(d) -CH 2 aryl, 

(e) heteroaryL 
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R*>is 

(a) aryl, 

(b) C3-C7 cydoalkyl, 

(c) Cj-C4 pcrfluoroalkyl, 

5 (d) C1-C4 alkyl optionally substituted with a substituent selected from 

die group consisting of aryl, heteroaryl, -OH, -SH, C r C 4 alkyl, 
C r C 4 alkoxy, Cj-Q alkylthio, -CF 3 , halo, -N0 2 , -CO2H, 
-C0 2 CH 3 , -COrbenzyl, -NH 2 , C r C 4 alkylamino, C1-C4 
dialkylamino, -PO3H2, 

10 ( C ) Cj-Q alkoxy optionally substituted with a substituent selected from 

the group consisting of aryl, heteroaryl, -OH, -SH, Ci-C 4 alkyl, 
C r C 4 alkoxy, Ci-Q alkylthio, -CF 3 , halo, -NO2, -C0 2 H, 
-C0 2 CH 3 , -C0 2 -benzyl, -NH 2 , Cx-C 4 alkylamino, C1-C4 
dialkylamino, -P0 3 H 2 , or 

15 (f) heteroaryl, where heteroaryl is as defined above; 

R2lis 

(a) H, 

(b) Ci-C 6 alkyl, 

(c) phenyl, 
20 (d) benzyl, 

Xis 

(a) -S-, 

(b) -O-, 

(c) -SO-, 
25 (d) -S0 2 -, 

(e) -CHR 14 -, 

(f) -NR 14 -; 



Zis 



(a) -O-, 
30 (b) -S-, 

(c) -NR 11 - 
m is 1 to 5; 
n is 1 to 4: 
q is 1 to 5; 
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t is 2 to 5; " 
a pharmaceutical^ acceptable salt thereof. 



or 



Preferred compounds of this invention are those of formula (I) wherein 
Rl is in the para position and is 

R3 



R«is 

(a) Ci-Cio alkyl, 

(b) C 3 -C 10 alkenyl, 

(c) C3-Ci 0 alkynyl, 
10 (d) C 3 -C 8 cycloalfcyl, 

(e) phenyl, optionally substituted with 1-2 substituents selected from the 
group of halo, C,-C 4 alkyl, C r C 4 alkoxy, -N0 2 , -NH 2 , -OH and 
benzyloxy, 

(f) benzyl, optionally substituted on the phenyl ring with one or two 

15 substituents selected from the group consisting of halo, C r C 4 alkyl, 

Ci-C 4 alkoxy and -N0 2 ; 
R7, R8, R9, RlO independemly 

(a) H, 

(b) Q-Q alkyl, 

20 (c) C r C 4 perfluoroalkyl, 

(d) C 3 -C 6 cycloalkyl, 

(e) phenyl, optionally substituted with one or two substituents selected 
from the group of halo, C r C 3 alkyl, C r C 3 alkoxy. N0 2 , CF 3 . NH 2 . 
and OH, 

25 (f) R 7 and R 8 taken together are -(CH 2 ) t -, or -(CH^XCCH^q-, 

(g) R 9 a* 10 * Rl ° taken together can be S or O; 

Rl3is 

(a) -CONHS0 2 R 20 , 

(b) -NHCONHS0 2 R 20 , 
30 (c) -NHS0 2 NHCOR 20 , 

(d) -P0 3 H 2 . 
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(e) -SO3H, 

(f) -S0 2 NHR 19 ' 

(g) -S0 2 NHCOR 20 , 

(h) -S0 2 NHCONHR 19 , 
N — N 

H 



(0 



or a phaim aceutically acceptable salt thereof. 

Still more preferred are compounds of the above preferred scope formula 
(I) wherein 
R«is 

10 (a) C r C 7 alkvi, 

(b) C3-C4 alkenyl, 

(c) C3-C4 alkynyl, 

(d) phenyl, optionally substituted with 1-2 substituents selected from the 
group of halo, C r C 4 alkyl, Ci-C 4 alkoxy, -N0 2 , -NH 2 , -OH and 

15 benzyloxy; 
Rl3is 

(a) -CONHS0 2 R 20 , 

(b) -NHCONHSO2R 20 , 

(c) -NHS0 2 NHCOR 20 , 
20 (d) -S0 2 NHR19, 

(e) -S0 2 NHCOR 20 . 

(f) -S0 2 NHCONHR 19 ; 

or a pharmaceutically acceptable salt thereof. 

Most preferred due to their activity as angiotensin II antagonists are 
25 compounds of the more preferred scope wherein 
Rl is 

R 13 

or a phaimaceutically acceptable salt thereof. 
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Illustrative of the most preferred compounds of the invention are the 
following: 

. N .[4^[[4-oxo-2-propyl-8-thia-l,3-diazaspiro[4.5]dec-l-en-3- 

yl]memylKl.l'-b i P hOT y 1 - 2_ y 1 ^ OTyl)3 " balzamide 

• N44'-tt4^xo-2-propyl-l,3Hliazaspiro[4.4]non-l-en-3-yl]methyl](l,r- 

b^henyl-2-ylsulfonyl)]-benzamide 

• N^4 , -^4^xo-2-bu^y^l3Hliazaspi^o[4.4)non-l-en-3-yl]methyl](l,l , - 

b^henyl-2-ylsulfonyl)]-benzamide 

• n-[4'-[[4 ^-mv'i^^ 4 -^^ h ^^ 2 ' v ^ 1 ' m ' iiaidazxA ' 1 ' 

yl]memyl](14'-biphenyl-2-ylsulfonyl)>berizamide 
. N.[4'.[[4,5^ydro^,4-dimemyl-5^xo-2-propyl-lH-imidazol-l- 

yl]memyl](14'^henyl-2-ylsulfonyl)]^Horobenzanude 

• N-[4'-t[4^xo-2-propyl^-tWa-13-diazaspiro[4^)dec-l-en-3- 

yl]methyl](l ,1 •-biphenyl-2-ylsulfonyl)]-hexanamide 

• N-[4-[[4^xo-2-propyl-13^azaspko[2.4]hept-l-en-3-yl]methyl](l,l'- 

biphenyl-2-ylsulfonyl)]-hexanamide 

• N44 , -[[4^xo-2-propyl-l3-diazaspirot4.4]non-l-en-3-yl]methyl](l,l'- 

biphenyl-2-ylsulfonyl)]-hexanamide 
. N-[4'-[t4-oxo-2-propyl-l 3-diazaspiro[4.5]dec-l-en-3-yl]methyl]Cl,r- 

biphenyl-2-ylsulfonyl)]-hexanamide 
. N-t4 , -t[4^xo-2-butyl-13-diazaspirot4.4]non-l-en-3-yl]methyl3(l,r- 

biphenyl-2-ylsulfonyl)]-hexanamide 
. N-[4-[[4,5^ydro^,4-dimemyl-5K>xo-2-propyl-lH-imidazol-l- 

yl]memyl](14'-b^henyl-2-ylsulfonyl)]-hexanamide 

• N .[4V[[4,5-d&ydro^,4^cydopropyl-5-oxo-2-propyl-lH-imidazol-l- 

yl]methylJ(l,l , -bq>henyl-2-ylsulfonyl)]-hexanamide 

• N-[4-[[4 ^^ydro^,4-bistrmuoromemyl-5^xo-2-propyl-lH-imidazol- 
yl]memyl)(14'-b^henyl-2-ylsmfonyl)]-hexanamide 

• N-[4'4[4,5-<iihydrc)^Adimcmyl-5^xo-2-propyl-lH-imidazol-l- 
yqmethylJp'-methylU 4'-bipnenyl-2-ylsulfonyl)]]-hexanamide 

• N444[4 t 5^ydro^,4-dimemyl-5^xo-2-propyl-lH-imidazol-l- 
yl]methyl][4-propyl(l 4^biphenyl-2-ylsulforiyl)]]-hexananude 

. N .[4-.[[4,5^mydro^,4Kiimemyl-5-oxo-2-propyl-lH-imidazol-l- 
yl]methyl](ia-biphenyl-2-ylsulfonyl)]-trifluoroacetamide 
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3^-dihydro-5>Kiiinetiiyl-2-propyl-3-[(2'-(N- 

((phcnvlsulfonyl^aiboxamido^iphcn^yl^ethyll^H-inddazol^onc 
N 44^tt4^xo^-bcnzyl-2-propyl-U,8-triazaspiro[4.5)dec-l-cn-3- 

yl]methyl](l,l'-b?>henyl-2- y lsulfonyl)]-caibamic acid, phenethyl ester 
N-(4^[t8-benzoyl^o-2-propyl-133-triazaspiro[4^]dec-l-en-3- 

yllmethyllCia'^henyW-yl^nyW-c 3 * 3 " 110 add> n " butyl 
NW[8-benroyl^o-2-pmpyl-13,8-triazaspiro[4^]dec-l-en-3- 

y l]me*yI][3'-fluoro^l,r^^^ 
Nl[4-[[8-benzoyl-4-oxo-2-pr^ 

y l]methyI][3^cMoro-(U*-biph^ add, n-butyl 



ester ^_ 
N-t4-[[8-acetyl^-oxo-2-propyl-l,3,8-triazaspiro[43]dec-l-en-3- 

y l]methyl][3'-me«hyl-(U^^^^ acid, n-butyl 



ester 

N ^[[4-o X o-2.propyl-8-03a-13-<iiazaspiro[4^3dec-l-en-3- 
yllmethyllCia'^henyl^-ylsulfonylM-carbamic acid, phenethyl ester 
N 44*-[[4-oxo-2-propyl-8^xa-13-diazaspirot4J]dec-l-en-3- 
yUmethyllKS'-fluoio^ia^henyl^-ylsulfonylffl^amic acid, 

phenethyl ester 

N .[4Vtt4-oxo-2-propyl-8-oxa-l3-<iia^ 

yl)methyl](U^biphenyl-2-y^^ 

N _ l4 H[4-oxc-2-propyl-l,3-dia^ 

cWoroKl.l-b^henyl^-ylsulfonylMKaibamic acid, n-butyl ester 

N ^4'-[[4K)XO-2-pKW 1 - 8 ^ xa - U - dia2 ^ irol4 - 5]dCC " 1 * Cn " 3 " 
y l]methyl][(3'-methyHl,r^^ 

phenethyl ester . 
NW l4-oxo-2-propyl-l,3-^^ 
biphenyl-2-ylsulfonyl)]-carbamic acid, 2-methylpropyl ester 

NW [4-oxc-2-propyl-U-tf^ 

methyl(l,l-biphenyl-2.ylsulfonyl)]3-carbamic acid, n-butyl ester 
NW [4-oso-2-propyl-^^ 

propyl(l,r-b^henyl-2-ylsulfonyl)]]-carbanu acid,n-butyl ester 



15 



Note that throughout the text when an alkyl substituent is mentioned, the 
normal alkyl structure is meant (e.g., butyl is n-butyl) unless otherwise specified. 
However, in the definition of radicals above (e.g., R«), both branched and straight 
chains are included in the scope of alkyl. alkenyl and alkynyl. 
5 The term aryl, as used herein, is meant to include phenyl optionally 

substituted with one to three substituents selected from the group consisting of 
-OH, -SH, C,-C 4 -alkyl, Cj-Q-alkoxy, -CF 3 , halo, -N0 2 , -C0 2 H, -C0 2 CH 3 , 
-CO r benzyl, -NH 2 , -NH^-Q-alkyl), -WCj-Q-alkyl)* 

The term heteroaryl, as used herein, is meant to include unsubstituted, 

10 monosubstituted or disubstituted 5- to 10-membered mono- or bicyclic aromatic 
rings which can optionally contain from 1 to 3 heteroatoms selected from the 
group consisting of O, N, and S. Included in die definition of the group heteroaryl, 
but not limited to, are the following: pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, 
1,3 .5-triazinyl. furyl, thiophenyl, imidazolyl, oxazolyl, thiazolyl, benzofuranyl, 

1 5 benzothiophenyl, benzimidazolyl. benzoxazolyl, benzothiazolyl, indolin-2-onyl, 

indolinyl. indolyl, pyrrolyl. quinonlinyl and isoquinolinyl. Particularly preferred are 

2- , 3-, or 4-pyridyl; 2- or 3-furyl; 2- or 3-thiphenyl; 2-, 3-, or 4-quinolinyl; or 1-, 

3- ! or 4-isoquinolinyl optionally substituted with one to three substituents selected 
from the group consisting of -OH, -SH, Cj-Q-alkyl, Q-Q-alkoxy, -CF 3 , halo. 

20 -N0 2 . -C0 2 H, -C0 2 CH 3 , -CO r benzyl, -NH 2 , -NH(C r C 4 -alkyl), -N(C r C 4 - 
alkyl) 2 . 

PharmaceuticaUy suitable salts include both the metallic (inorganic) salts 
and organic salts; a list of which is given in Remington's Pharmaceutical Sciences, 
17th Edition, p. 1418 (1985). It is well known to one skilled in the art that an 
25 appropriate salt form is chosen based on physical and chemical stability, 

flowabiliry, hydroscopicity, and solubility. Preferred salts of this invention for 
reasons cited above include potassium, sodium, calcium, and ammonium salts. 

DFTATT ED DESCRIPTION 

Synthesis 

30 The compounds of formula (I) may be prepared using the reactions and 

techniques described in this section. The reactions are performed in solvent 
suitable to the reagents and materials employed and suitable for the transformation 
being effected. It is understood by those skilled in the art of organic synthesis that 
the functionality present on the imidazole and other portions of the molecule must 
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be consistent with the chemical transformations proposed This will frequently 
necessitate judgment as to the order of synthetic steps, protecting groups required, 
deprotection conditions and activation of a benzylic position to enable attachment 
to nitrogen on the imidazole nucleus. Throughout the following section, not all 
5 compounds of formula (I) falling into a given class may necessarily be prepared by 
all the methods described for that class. Substituents on the starting materials may 
be incompatible with some of the reaction conditions required in some of the 
methods described Such restrictions to the substituents which axe compatible with 
the reaction conditions win be readily apparent to one skilled in die art and 
10 alternative methods described must then be used. The compounds of this 

application that have a chiral center may be resolved into the pure or partially pure 
optical isomers by any of die appropriate procedures known to those skilled in the 
art. 

The compounds of the present invention can be prepared by reaction of a 
IS sulfonamide of formula (2) with an acylating reagent such as an acyl halide or acyl 
imidazole, or an alkyl chrorof ormate, or e carbamoylating reagent such as an 
isocyanate, (Scheme 1). Alcohol exchange can also be performed on compounds 
of formula (4) by heating with excess of the desired alcohol to give new 
compounds within the present invention. The sulfonamides 2 can be prepared as 
20 described in European Application EP 479,479, which is hereby incorporated by 
reference, and as shown in Scheme 2. 
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SCHEME JL 




R»O0X 
acid azoic, etc. 



SO5NH2 



r200COO 
pyridine 
DMAP 
CH-2P2 



iO^HCDR' 




19 



SO2NHCO2R' 



20 



The alkylation produces a mixture of the two regioisomers using ether 
sodium hydride or potassium carbonate as base. The N 1 regioisomer J. the major 
and the N3 is the minor products. These two isomers can be separated and punfied 
using conventional separation techniques such as chromatography or 
crystallization. In those cases where separation of regioisomers is difficult by 
conventional techniques, the mixture can be transformed into suitable derivatives 
that can be separated by usual separation methods. They possess distmct phystcal 
and biological properties. 
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SCHEME 2 




The biphenyl intermediates of formula (5) can be prepared as described in 
European Patent Application EP 479,479 and references therein, or as shown in 
Scheme 3. The boronic acid 6 may be prepared by lithiarion of sulfonamide 7, 
followed by treatment with triisopropyl borate and hydrolysis as shown in 
Scheme 3. 
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SCHEME 3 



B(OH>2 



10 




SO2NH4-BU 1)2n -Buli 



2>B(0-i-Pr)3 
3)H 3 0+ R- 



CH 2 Br 





SO^H-t-Bo 



The starting imidazolines are readfly available by any number of standard 
-odTF^ple. inudazolinone of formula ( 1 ) can be prepared as shown » 
methods. For example, nm obtainable ^ aldehydes and ketones via 

Scheme 4. The ammo rntrfle 3 is readily ootaina 7 g _ y v 

the Strecker Synthesis and various modifications thereof * 7 *W£" ^ 

temperature overnight, gives the correspo J disclosure 
nitriie can be made following the procedure described in German p 

E. Mohr. L£iaaJ3l£nL. Si. 49. ( 1910), gives the -nKtezotaone 1. 
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SCHEME 4 




Alternatively, imidazolinones of formula (l)_can also be prepared as shown 
in Scheme 5. Treatment of the amino acid 11 with ten-butyl pyrocaibonate 12 
with two or more equivalents of base gives the BOC (tert-butyloxycarbonyl) 
protected amino acid 13, M. Bodanszky and A. Bodanszky, The Practice Qf 
Pe ptide Chemistry. 1984. The protected amino amide 14 can be synthesized from 
the active ester followed by treatment with ammonia. Deprotection using HC1 gas 
gives the amino amide hydrochloride 11a. Treatment with two or more 
equivalents of base and the appropriate acyl or aroyl chloride gives die diamide 10 
which can be cyclized by treatment with 1 N sodium hydroxide as described above. 

Likewise, compound 10 may be obtained by reacting amino acid with the 
requisite acid chloride by either a Schotten-Baumann procedure, or simply stirring 
in a solvent such as methylene chloride in the presence of base such as sodium 
bicarbonate, pyridine or methyl amine followed by coupling reaction with ammonia 
via a variety of amide or peptide forming reactions such as DCC coupling, azide 
coupling, mixed anhydride synthesis or any other coupling procedure familiar to 

one skilled in die art. 

The use of 1 -amino- 1 -cy cloalkylcarboxylic acids in die above procedure 
provides the imidazolinone starting materials for the preparation of the spiro- 
substituted imidazolinones of formula (D- 
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SCHEME 5 



(11) (12) 

R\ R» R\ ,R 8 

X/ OH 1. DicyctohejylcaibodiBride \X 

H O H O 

(13) d 4 ) 




Imidazolinones of fonnula (1) can also be prepared following the procedure 
5 described in Japanese Patent disclosure JP 58055467, and the procedure by 
h T ^hr T Am Chem. Soc. 75. 3640, 1953 and references therein. 

Imidazolinones of formula (1 ) wherein R 7 an R 8 are both phenyl can be 
prepared as shown in Scheme 6 by reaction of benzfl 15 with alkyl or aryl amidine 
hydrochloride 16. A. W. Cox, Qrg^yru, 1, 5, R. T. Boere, R- T. Oakley, R. W. 
10 Reed, t Q^nnmet. Chem.. 23JL. 161 (1987) in the presence of base such as 1 N 
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sodium hydroxide, G. Rio and A. Rajon, Bull. Soc. Chim. France, 543 (1958) 
references therein. 

SCHEME 6 




5 The imidazoline thiones of formula (18) can be prepared by treatment of 

the requisite alkylated imidazolinone 17 with Lawesson's reagent or phosphorus 
pentasulfide as described in M. P. Cava and ML Levinson, Tetrahedron, 41, 
5061. 1985 (Scheme 7). 

SCHEME 7 




(17) (18) 



10 The compounds of this invention and their preparation can be understood 

further by the following examples which do not constitute a limitation of the 
invention. In these examples, unless otherwise indicated, all temperatures are in 
degrees centigrade and parts and percentages are by weight. 
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FX AMPLE 1 
N-( ( ( 4-oxo-2-propvl-8-thia- 1 .3-d iazaspiro- 

PART A: preparation of 4-amipo-4-cvano tetrahvdrothio-pyrane 
5 Sodium cyanide (2.1 1 g, 43 mmol) was dissolved in water (40 mL). 

Ammonium chloride (2.53 g, 47 J mmol) was added followed by a solution of 
tetrahydrothiopyran-4-one (5.0 g, 43 mmol) in methanol (40 mL). The mixture 
was stirred at room temperature under N2 overnight. The mixture was diluted 
with H20 and extracted with methylene chloride. The combined organic layer was 
10 washed with brine, dried over MgS0 4 and concentrated. The residue was 
chromatographed on silica gel eluting with hexane-ethyl acetate (1:1) to give 
5.28 g of white solid (86%). MS m/e 143.0 (M+H)+; lHNMR (CDCI3/TMS) 
o 1.60-2.00 (m, 4H, CH 2 ), 2.25 (d. 2H, CH 2 ), 2.62-3.00 (m, 4H, CH 2 and NH^ 
JR (KBr, cm" 1 ) 2218.6 (s, CN), 3371.3 3302.5 (d, NH 2 ). 

15 

PARTB: Pre paration nf 4-N-butv ram irio-4-cyanotetrahvdro-thiopyrane 

Butyryl chloride (5.8 mL, 40.8 mmol) was added dropwise to a cooled 
mixture of 4-amino-4-cyano-tetrahydrothiopyrane (5.28 g, 37.1 mmol) and triethyl 
amine (5 mL) in methylene chloride (150 mL). The mixture was stirred for 3 h at 

20 room temperature after which it was poured into IN HC1 (50 mL). The organic 
layer was washed with IN HC1 (2x50 mL), IN NaOH (2x50 mL), dried (MgS04) 
and concentrated. The residue was triturated with hexane to give a white solid 
(7.50 g, 95%). MS m/e 213, (M+H)+, *HNMR (CDCI3/TMS) 6 0.98 (t, 3H, 
CH3), 1.68 (m, 2H, CH 2 ), 1.96 (m, 2H, CH 2 ), 2.20 (t, 2H, CH 2 ), 2.70 (m, 4H, 

25 CH 2 ), 3.01 (m, 2H, CH 2 ), 5.50 (s, 1H, NH). 

PARTC: Preparation of 4-ammocnrhonvl-4-N -^itY ^mido-teti^vdrottoopvrane 

4-N-butyramido-4-cyanotetrahydro-thiopyrane (7.5 g, 353 mmol) was 
dissolved in concentrated hydrochloric acid (50 mL) at 0°C. Cold water (175 mL) 
30 was added immediately followed by treatment with concentrated ammonium 
hydroxide to pH 5-6. The mixture was extracted successively with methylene 
chloride. The organic layer was combined, washed with brine, dried over MgS0 4 
and concentrated to give white solid (7.0 g, 86%). MS m/e 231 (M+H)+, *HNMR 
(DMSO-d6/TMS) o 0.86 (t, 3H, CH 3 ), 1.50 (s, 2H, CH 2 ), 1.90 (t, 2H, CH 2 ), 2.18 
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(,, 2H, CH 2 ), 2.20-2.47 (m, 4H, CH 2 ), 2.76 (t, 2H, CH 2 ), 6.90 (t, 2H, NH 2 ). 7.68 
(s,lH,NH). 

PARTD: *>~ r — "™ nf 4-oTO-7-nro P vl-S-thh 1 3-dma ^iro-f4 Tldcc-l-ene 

4-Aminocarbonyl-4-N-butyTamido-tctrahydrothiopyrane (7.0 g, 30.4 mmol) 
was heated with IN sodium hydroxide (50 mL) for 30 minutes. The mixture was 
cooled to room temperature and some solid material was filtered off. The filtrate 
was neutralized with aqueous HQ and the white precipitate formed was filtered 
and dried (2.63 g). The aqueous layer was extracted with methylene chloride. The 
combined organic layer was washed with brine, dried and concentrated to a white 
solid (1.35 g). A total of 3.98 g of product was isolated (62%). MS m/e 213 
(M+H)+ iHNMR (CDC13/TMS) 5 1.00 (t, 3H, CH 3 ), 1.60-1.80 (m, 4H, City, 
2.05 (m,*2H, CH 2 ), 2.44 (t, 2H, CH 2 ), 2.75 (m, 2H, City, 3-02 (t, 2H, City, 830 
(s, 1H. NH). 

PARTE: Pr oration of N -r(4--ra4-oxo-?-nronvl-8-thia-l ,3-diazaspircb 
T( a ■ gn -3- Y 1-Tn < »thvra-N- ^Tt.h,itvUn .r-binhenvm-2- 

saiifonamide') 

4-Oxo^2-propyl-8-ihia-13-diazaspiro-(4.5)dec-l-ene (0.83 g, 3.9 mmol) 
was dissolved in dimethyl formamide (20 mL). Sodium hydride (0.18 g of 80% 
dispersion in miner al oil) was added portionwise. The mature was allowed to stir 
at room temperature for 15 minutes. ^-bromomethyl-N-tert-butyl 
(14^n,herryl).2-sttlfonarnide (1.5 g. 3.9 mmol) was added. The mixture was 
stirred at room temperature under N 2 for 24 h. The solvent was removed 
in vacuo. The residue was dissolved in ethyl acetate and washed with water and 
brine It was then dried over MgS0 4 , concentrated and chromatographed on silica 
gel eluting with hexane-ethyl acetate (1:1) to yield 1.65 g of white solid (82%). 
MS m/e 514.2 (M+HH, lHNMR(CDCh/rMS) 8 0.98 (t, 3H, CH 3 ), 0.99 
(s 9H, CH,). 1.74 (m, 4H, City, 2.10 (m, 2H, City, 234 (t, 2H, City, 2.79 
(m. 2H. CH,). 3.09 (t, 2H. City, 3.45 (s. 1H, NH), 4.73 (s, 2H, CH 2 Ar), 7.25 
(m, 3H, ArH), 7.50 (m, 4H, ArH), 8.18 (d, 1H, ArH). 
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PART F: P» r""tti°" of N^4U((4^*o-2-propyl-8-thia-1 ,?-4iaza$piro- 
((4 5>)dec-1^n-VvlHne thvT^ra.l , -bir'h^1>>-2-'Mlfonamide 
N-((4 , -(((4^xo-2-propyl-8-thia-l,3-diazaspiro-((4.5))dec-l-en-3-yl- 
methyl))-N-ten-butyl((l,r-biphenyl))-2-sulfonamide (1.56 g, 3.0 mmol) was 
5 xcfluxed with trifluoroacetic acid (10 mL) under N 2 for 2 h. The solvent was 
removed in vacuo and the residue was dissolved in methylene chloride. The 
organic solution was washed with aqueous NaHC0 3 and brine. It was filtered 
through phase transfer paper and concentrated to an off-white solid (1.31 g, 95%). 
MS m/e 458.0 (M+H)+, *rlNMR(CDCtyIMS) 8 0.97 (t, 3H, CH 3 ), 1.60-1.82 
10 (m, 4H, CH 2 ), 2.10 (m, 2H, CHz), 2.36 (t, 2H, CHj), 2.78 (m, 2H, CH^, 3.09 
(t, 2H, CH 2 ), 4.21 (s, 2H, NH 2 ), 4.73 (s, 2H, CH 2 Ar), 7.20 (d, 2H, ArH), 7.30 
(d, 1H, ArH), 7.42-7.63 (m, 4H, ArH). 8.17 (d, 1H, ArH). 

PARTG: Pre paration of «4-ox "-3-p™pvl-8-thia-1 .3-diazaspiro- 

15 r^.S^dec-l-en-^-vl-methv l \M( 1 r-biphePvl^-vLsulfonvnVbenzamide 

l.l'-Carbonyl diimidazole (1.26 g, 7.8 mmol) and benzoic acid (0.96-g, 
7.8 mmol) was refluxed with tetrahydrofurane (30 mL) under N 2 for 2 h. The 
mixture was cooled to room temperature, and a solution of N-((4 f -(((4-oxo-2- 
propyl-8-tma-l 3-diazaspiro^ 

20 sulfonamide (1.20 g. 2.6 mmol) and l,8-diazabicyclo[S.4.0)undec-7-ene (1.2 mL, 
7.8 mmol) in THF (30 mL) was added. The reaction mixture was then refluxed for 
1.5 h. The mixture was cooled and poured into 20 mL of 25% aqueous citric acid. 
It was extracted with ethyl acetate. The combined organic solution was washed 
with brine, dried over MgS04 and concentrated. The residue was 

25 chromatographed on silica gel eluting with 5% methanol in methylene chloride to 
yield 1.3 g of the desired product (91%). M.P. 105-108°C, MS m/e 561 (M+H)+, 
lHNMR(CDCl3/rMS) 6 0.98 (t, 3H, CH 3 ), 1.60-1.80 (m,4H, CH 2 ), 2.08 
(t, 2H, CH 2 ), 2.34 (t, 2H. CH 2 ), 2.78 (m, 2H, CH 2 ). 3.08 (t, 2H, CH 2 ), 4.65 
(s, 2H, CH 2 Ar), 6.99 (d, 2H, ArH), 7.23 (d, 1H, ArH), 7.42 (m, 4H, ArH), 7.60 

30 (m, 4H. ArH), 8.40 (d, 1H, ArH). 
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EXAMPLE 2 
N-(f 4 , -«(4-oxo-2-Dropvl- 1 3-diaz aspirof (4.4>taon-l- 
-m.^-vl Wthvl W( 1 , 1 '^iphenvl^vlsulfonvl) Vbenzamide 

5 PART A: Preparation of 4-oxo-2-propvl -1 ,3wKa7^iro-(4.4)non-l-enc 

1-Amino-l-cyclopentane carboxylic acid methyl ester (10.1 g, 70.6 mmol), 
etfayl butanimidate hydrochloride (12.7 g, 84.7 mmol) and triethyl amine (17 mL) 
was refluxed in benzene (50 mL) under N 2 overnight The solvent was removed 
in vacuo and the residue was dissolved in methylene chloride, washed with water 
10 and brine, and concentrated. The crude product mixture was chromatographed on 
silica gel eluting with ethyl acetate to give 8.47 g of colorless oil (67%). MS m/e 
181.1 (M+H)+, lHNMR(CDqi3/TMS) 5 1.00 (t, 3H, CH 3 ), 1.50-2.20 
(m, 10H, CH 2 ), 2.41 (t, 2H, CH 2 ). 9.09 (bns, 1H, NH). 

15 PARTB: N-JY4'-(( (4-oxo-2-propvl-l 3^ia^spiro-«4.4V)non-l-cn-3- 
yl>melhviW( 1 .1 , -biphenvl«2-vlsulfonvnVbenamide 
The titled compound was prepared from 4-oxo-2-propyl- 1 3-diazaspiro- 
(4.4)non-l-ene and 4^romomethyl-N-tert-butyl(lJ-b^ 
according to the procedures described in Part E, F and G of Example 1 . 
20 M.P. 1 18-125°C, MS m/e 529 (M+HH, 1 HNMR(DMSO-d6/TMS) 5 0.89 

(t f 3H, CH 3 ), 1.50-1.92 (m, 10H, CH 2 ), 234 (t, 2H, CHfr 4.68 (s, 2H, CH 2 Ar), 
7.00 (d. 2H, ArH), 7.10-7.62 (m, 10H, ArH), 8.10 (d, 1H, ArH). 

Compounds 1-625 in Table 1 can be prepared by the procedures described 
in Examples 1 and 2 employing the appropriately substituted i mid a zo lines and 
25 benzyl halides or mesylates. 
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TABLE 1 




Ex. 


R6 


R 7 




R 9 r10 r13 


1 


n-Pr 


-CCH 2 >S(CH2>2- 


O 


-S0 2 NHCOC 6 H 5 


2 


n-Pr 


-<CH 2 )4- 


o 


-S0 2 NHCOC 6 H 5 


3 


ti-Pr 


-(CH 2 ) 4 - 


o 


-S0 2 NHCO(n-C4H9) 


4 


n-Bu 


-<CH 2 ) 4 - 


o 


-SCbNHCOCgHs 


5 


n-Pr 


CH 3 


CH 3 


o 


-S02NHCOC6H5 


6 


n-Pr 


CH 3 


CH 3 


o 


-CONHS0 2 CH 2 C 6 H 5 


7 


n-Pr 


CH 3 


CH 3 


o 


-SO2NHCCK0-C5H1 j) 


8 


n-Pr 


CH 3 


CH 3 


o 


-S0 2 NHCO(cy-C 3 H 5 ) 


9 


n-Pr 


CH 3 


CH 3 


o 


_S0 2 NHCOCH 2 C 6 H 5 


10 


n-Pr 


CH 3 


CH 3 


o 


-CH 2 C0 2 H 


11 


n-Pr 


CH ? 


CH 3 


o 


_C(CF 3 ) 2 OH 


12 


n-Pr 


CH 3 


CH 3 


o 


-CONHNHS0 2 CF 3 


13 


n-Pr 


CH 3 


CH 3 


o 


-CONHOCH 3 


14 


n-Pr 


CH 3 


CH 3 


o 


-CONHS0 2 C 6 H 5 


15 


n-Pr 


CH 3 


CH 3 


o 


-P0 3 H 2 


16 


n-Pr 


CH 3 


CH 3 


o 


-S0 2 NHCOC 6 H 5 


17 


n-Pr 


CH 3 


CH 3 


o 


-S0 2 NHCOl n - c 5 H l l) 


18 


n-Pr 


CH 3 


CH 3 


o 


-S0 2 NHCCXcy-C 3 H 5 ) 


19 


n-Pr 


CH 3 


CH 3 


o 


-S0 2 NHCOCH 2 C 6 H 5 


20 


n-Pr 


CH 3 


CH 3 


o 


-SO3H 



R* R^ MS(M+H) 4 
HJH 561 
KH 529 
HH 

KH 543 

KH 504 

KH 

KH 

KH 

KH 

KH 

KH 

KH 

KH 

KH 

KH 

CH 3 H 

CH 3 H 

CH 3 3 

CH 3 ,H 

CH 3 Ji 
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21 


n-Pr 


<H 3 


CH 3 


O 


-S0 2 HCONH(n-Bu) 


CH 3 B 


22 


n-Pr 


CH 3 


CH 3 


O 


-S0 2 NH(C5NH4) 


di 3 M 


23 


n-Pr 


CH 3 


CH 3 


O 


-S0 2 NHCONH(n-C 5 H 1 x ) 


CH 3 Ji 


24 


n-Pr 


CH 3 


CH 3 


O 


-NHS0 2 NHCO(i-C 5 H 11 ) 


CH 3 .H 


25 


n-Pr 


CH 3 


CH 3 


O 


-NHS0 2 NHCXXcy-C 3 H5) 


CH 3 3 


26 


n-Pr 


CH 3 


CH 3 


O 


-NHS0 2 NHCOCH 2 C 6 H5 


CH 3 3 


27 


n-Pr 


CH 3 


CH 3 


O 


-S0 2 NHCOC 6 H 5 


CUH 


28 


n-Pr 


CH 3 


CH 3 


O 


-S0 2 NHCO(n-C5H 1 i) 


cm 


29 


n-Pr 


GH 3 


CH 3 




-SC^NHCCXcy-C^) 


OH 


30 


n-Pr 


CH 3 


CH 3 


o 


-so^cxxai^Hs 


CUH 


31 


n-Pr 


CH 3 


CH 3 


o 


-OP0 3 H 2 


CUH 


32 


n-Pr 


CH 3 


CH 3 


o. 


-PO(OH)CH 2 C 6 H5 


OH 


33 


n-Pr 


CH 3 


CH 3 


o 


-OS0 3 H 


CUH 


34 


n-Pr 


CH 3 


CH 3 


o 


-NHP0 3 H 2 


CUH 


35 


n-Pr 


CH 3 


CH 3 


o 


-S0 2 NH 2 


CUH 


36 


n-Pr 


CH 3 


CH 3 


o 


-S0 2 NHC 2 H 5 


CUH 


37 


n-Pr 


CH 3 


CH 3 


o 


^0 2 NHCioH 7 


CUH 


38 


n-Pr 


CH 3 


CH 3 


o 


-S0 2 NHCOC 6 H 5 


F.H 


39 


n-Pr 


CH 3 


CH 3 


o 




FM 


40 


n-Pr 


CH 3 


CH 3 


o 


-S0 2 NHCO(cy-C 3 H 5 ) 


FH 


41 


n-Pr 


CH 3 


CH 3 


o 


-S0 2 NHCOCH 2 C 6 H 5 


FJi 


42 


n-Pr 


CH 3 


CH 3 


o 


-NHS0 2 NHCO(n-Bu) 


F.H 


43 


n-Pr 


CH 3 


CH 3 


o 


-S0 2 NHCONH(n-Bu) 


F.H 


44 


n-Pr 


CH 3 


CH 3 


o 


-S0 2 NHCO(i-Bu) 


F.H 


45 


n-Pr 


CH 3 


CH 3 


o 


-S0 2 NHCCX;4-HOC 6 H 5 ) 


F.H 


46 


n-Pr 


CH 3 


CH 3 


o 


-S0 2 NHCOCH 2 C 6 H 5 


F.H 


47 


n-Pr 


CH 3 


CH 3 


o 


-S0 2 NHCO(4.C5NH4) 


F.H 


48 


n-Pr 


CH 3 


GH 3 


o 


-S0 2 NHCONHCH 2 C 6 H5 


F.H 


49 


n-Pr 


CH 3 


CH 3 


o 


-S0 2 NHCOC$H 5 


Hn-Pr 


50 


n-Pr. 


CH 3 


GH 3 


o 


-SOoNHCCHD-CgHn) 


Hu-Pr 


51 


n-Pr 


CH 3 


CH 3 


o 


-SC^NHCCHcy-CsHj) 


Hji-Pr 


52 


n-Pr 


CH 3 


CH 3 


o 


-S0 2 NHaXH 2 C 6 H 5 


Hn-Pr 


53 


n-Pr 


CH 3 


CH 3 


o 


-CH 2 C0 2 H 


ftn-Pr 


54 


n-Pr 


CH 3 


CH 3 


o 


-C(CF 3 ) 2 OH 


Hn-Pr 
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55 


n-Pr 


nil 


CHa 


56 


n-rr 




CHa 


57 


D-rr 




CHa 


58 


n-Pr 




CHa 


59 


_ T>, 

D** I 


CHa 


CHa 


60 


n-xT 




CHa 


61 


n-Jrr 




CHa 


62 


D-FT 




CHa 
^-**.a 


63 


n-rr 


IJI3 


CHa 


64 


n-Fr 


uti3 


CHa 


65 


n-Fr 


\— r*3 


CHa 


66 


n-Pr 




CHa 


67 


n-Pr 


v— n3 


Ola 


68 


n-Pr 


UH3 


CHa 


69 


n-Bu 




CHa 


70 


n-Bu 


*—**3 


CHi 


71 


n-Bu 


U13 


CHa 


72 


n-Bu 




CHa 
w 3 


73 


n-Bu 




CHa 


74 


n-Bu 




CHa 


75 


n-Bu 


^13 




76 


n-Bu 


VX13 


CHa 

w 3 


77 


n-Bu 


CH3 


CHa 


78 


n-Bu 


CHa 


CHa 


79 


n-Bu 


3 


CHa 


80 


n-Bu 


\_-n3 


CHa 


O 1 

81 


n-Bu 


CHa 


CHa 


82 


n-Bu 




CHa 


83 


n-Bu 


\-r13 


CHa 


34 


n-Bu 


VX13 


CHa 


85 


n-Bu 


CH 3 


CH 3 


86 


n-Bu 


CH 3 


CH 3 


87 


n-Bu 


CH 3 


CH3 


88 


n-Bu 


CH 3 


CH 3 



O 


-CONHNHSO2CF3 


H^-Pr 


O 


-CONHOH 


Rn-Pr 


O 


-CONHOCH3 




O 


.CONHOCH 2 c 6 c 5 


lin-Pr 


O 


-S0 2 NHCOC$H 5 


Clja-Pt 


O 


-SO 2 NHC0(n-C5Hi 1 ) 




O 


^O z NHCX)(py-C3H5) 




O 
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-NHS0 2 NHCO(i-Bu) 


CH 3 Ji 


281 


n-Pr 


-<CH 2 ) 5 - 


o 


-NHS0 2 NHCO(n-C5H 1 j) 


CH 3 JJ 


282 


n-Pr 


-<CH2)5- 


o 


-NHSO^CCKi-CsH! j) 


CH 3 JH 


283 


n-Pr 


-<CH 2 ) 5 - 


o 


-NHS0 2 NHCXXcy-C3H 5 ) 


CH 3 .H 


284 


n-Pr 


-(CH2>5- 


o 


-NHS0 2 NHCOCH 2 C 6 H 5 


CH 3 J1 


285 


n-Pr 


-(CH 2 ) 5 - 


o 


-S0 2 NHCOC 6 H 5 


cm 


286 


n-Pr 


-(CH 2 >5- 


o 


-S0 2 NHCCKD-C5H n ) 


cm 


287 


n-Pr 


-(CH 2 ) 5 - 


o 


-S0 2 NHCO(cy-C 3 H 5 ) 


CUH 


288 


n-Pr 


-<CH 2 > 5 - 


o 


^0 2 NHCOCH 2 C 6 H 5 


cm 


289 


n-Pr 


-<CH 2 ) 5 - 


o 


-NHS0 2 NHCO(n-Bu) 


cm 


290 


n-Pr 


-(CH 2 ) 5 - 


o 


-NHS0 2 NHCO(n-Bu) 


cm 


291 


n-Pr 


-<CH 2 ) 5 - 


o 


-S0 2 NHCONH(i-Bu) 


cm 


292 


n-Pr 


-<CH 2 ) 5 - 


o 


-S0 2 NHCCKd-C5Hi j) 


cm 
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293 


n-Pr 


-(CH 2 )s- 


O 


-NHS0 2 NHCXXi-C 5 H 1 x ) 


cm 


294 


n-Pr 


-{CH 2 ) 5 - 


o 


-S0 2 NH(cy-C3H5) 


<XH 


295 


n-Pr 


-(CH2>5- 


o 


-S02NHCH2CgH5 


CLH 


296 


n-Pr 






-SO2NHCOC5H5 


F,H 


297 


n-Pr 


•{CH 2 )5- 


o 


-SC^NHCCXn-CjHj 1 ) 


F,H 


298 


n-Pr 


-(CH 2 ) 5 - 


o 


-S0 2 NHCX>(cy-C3H5) 


F,H 


299 


n-Pr 


-(CH2)5- 


o 


-S0 2 NHOOCH 2 CgH5 


FJJ 


300 


n-Pr 


KCH 2 )5- 


o 


-S0 2 NHCO(n-Bu) 


FJi 


301 


n-Pr 


KCH 2 )5- 


o 


-S0 2 NHCONH(n-Bn) 


F,H 


302 


n-Pr 


-(CH 2 ) 5 - 


o 


-NHSO 2 NHCX)0-Bo) 


F.H 


303 


n-Pr 


-(CH 2 ) 5 - 


o 


-NHSO2NHCCKD-C5H1 .) 


FU 


304 


n-Pr 


-{CH 2 ) 5 - 


o 


-NHS02NHCXXi-C5Hix) 


FJi 


305 


n-Pr 


-(CH 2 ) 5 - 


o 


-NHSO 2 NHC0(cy-C3H5) 


FJ1 


306 


n-Pr 


-(CH 2 ) 5 - 


o 


-NHS0 2 NHCOCH 2 C5H5 


F3 


307 


n-Pr 


-(CH 2 ) 5 - 


o 


-S0 2 NHCOC^H5 


Htn-Pr 


308 


n-Pr 


-(CH 2 ) 5 - 


o 


-502^00(^0^1!) 


H^Pr 


309 


n-Pr 


-(CH 2 ) 5 - 


0 


-S0 2 NHCO(cy-C3H5) 


Rn-Pr 


310 


n-Pr 


-(CH 2 ) 5 - 


o 


-S0 2 NHCOCH2 c 6 H 5 


Htn-Pr 


311 


n-Pr 


-(CH 2 ) 5 - 


o 


-NHS02NHC0(n-Bu) 


Hja-Pr 


312 


n-Pr 


-CCH 2 ) 5 - 


o 


-S0 2 NHCONH(n-Bu) 


H4i-Pr 


313 


n-Pr 


KCH 2 ) 5 - 


o 


-NHS02NHC0(i-Bu) 


Hji-Pr 


314 


n-Pr 


-(CH 2 ) 5 - 


o 


-NHS0 2 NHCXXn-C5Hi 1 ) 


Hn-Pr 


315 


n-Pr 


-(CH 2 ) 5 - 


o 


-NHS0 2 NHC0(i-C5H 1 1) 


Hn-Pr 


316 


n-Pr 


-(CH 2 ) 5 - 


o 


-NHS0 2 NHC0(cy-C3H5) 


Hji-Pr 


317 


n-Pr 


-<CH 2 )5- 


o 


-NHS0 2 NHC0CH 2 C^H5 


EUn-Pr 


318 


n-Pr 


-{CH 2 )5- 


o 


-S0 2 NHCOC$H5 


Q»n-Pr 


319 


n-Pr 


-(CH 2 )5- 


o 


-S0 2 NHC0(n-C5H j | ) 


Cl^J-Pr 


320 


n-Pr 


-(CH 2 ) 5 - 


o 


-S0 2 NHCOlcy-C3H5) 


F,n-Pr 


321 


n-Pr 


-(Oi 2 ) 5 - 


o 


-SO 2 NHO0CH 2 CgH5 


F,n-Pr 


322 


n-Pr 


-(CH 2 > 5 - 


o 


-NHS02NHC0(n-Ba) 


a^i-Pr 


323 


n-Pr 


-(CH 2 ) 5 - 


o 


-S0 2 NHC0NH(n-Bu) 


a^i-Pr 


324 


n-Pr 


(050)5- 


o 


-NHS0 2 NHCX>a-Bu) 


F,n-Pr 


325 


n-Pr 


-<CH 2 ) 5 - 


o 


-NHS0 2 NHC0(n-C5H 11 ) 


Qji-Pr 


326 


n-Pr 


-(CH 2 )5. 


o 


-NHS02NHCXXi-C 5 H 1 j ) 


F,n-Pr 
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327 


n-Pr 


<CH 2 ) 5 - 


O 


-NHS0 2 NHCCXcy-C3H 5 ) 


FjhPt 


328 


n-Pr 


-(CH 2 ) 5 - 


O 


-NHS0 2 NHCOGH 2 C 6 H 5 


Q,n-Pr 


329 


d-Bu 


-(CH 2 ) 5 - 


O 


_S0 2 NHCOC6H 5 


HH 


330 


n-Bu 


-(CH 2 >5- 


O 


-S0 2 NHCO(n-C 5 H 11 ) 


H.H 


331 


n-Bu 


-<CH2>5- 


O 


-S0 2 NHCCKcy-C 3 H 5 ) 


HH 


332 


n-Bu 


-<CH 2 )5- 


o 


-S0 2 NHCOCH 2 C 6 H 5 


HH 


333 


n-Bu 


<C&2)S' 


o 


-NHS0 2 NHCO(D-Bu) 


HH 


334 


n-Bo 




o 


-NHSO 2 NHC0(i-Bu) 


HH 


335 


n-Bn 


-(CH 2 ) 5 - 


o 


-NHSO2NHCXXD-C5H1 i) 


HJH 


336 


n-Bu 


<CH 2 ) 5 - 


o 


-NHSO 2 NHC0(i-C5Hi 1) 


HH 


337 


n-Bu 


-CCH 2 ) 5 - 


o 


-NHS0 2 NHCO(cy-C3H5) 


HH 


338 


n-Bu 


-<CH 2 ) 5 - 


o 


-NHS0 2 NHCOCH 2 C 6 H5 


HH 


339 


n-Bu 


-(CH 2 ) 5 - 


o 


-S0 2 NHCOC$H 5 


CH3JH 


340 


n-Bu 


-<CH 2 ) 5 - 


o 


-S0 2 NHCXKn-C 5 H 1 j) 


CH3JH 


341 


n-Bu 


-CCH 2 ) 5 - 


o 


-S0 2 NHCO(cy-C3H5) 


CH3H 


342 


n-Bu 


-(CH 2 ) 5 - 


o 


-S0 2 NHCOCH 2 C5H5 


CH 3 H 


343 


n-Bu 


<ca 2 ) 5 - 


o 


-NHS0 2 NHCO(n-Bu) 


CH3H 


344 


n-Bu 


<CH 2 ) 5 - 


o 


-S0 2 NHCONH(n-Bu) 


CH3H 


345 


n-Bu 


-(CH 2 > 5 - 


o 


-NHS0 2 NHCO(i-Bu) 


CH3JH 


346 


n-Bu 


<CH 2 ) 5 - 


o 


-NHS0 2 NHCCKn-C 5 H 1 j) 


CH3H 


347 


n-Bu 


-<CH 2 > 5 - 


o 


-NHSO^CXXi-CsH! j) 


CH3JH 


348 


n-Bu 


-<CH 2 )5- 


o 


-NHS0 2 NHCO(cy-C3H 5 ) 


CH 3 H 


349 


n-Bu 


-(CH 2 > 5 - 


o 


-NHS0 2 NHCOCH 2 c 6 H 5 


CH 3 H 


350 


n-Bu 


KCH 2 ) 5 - 


o 


-S0 2 NHCOC 6 H 5 


OH 


351 


n-Bu 


<CH 2 h- 


o 


-S0 2 NHCX)(n-C5H 1 {) 


CLH 


352 


n-Bu 


<ca 2 ) 5 - 


o 


-S0 2 NHCO(cy-C3H5) 


OH 


353 


n-Bu 


-(CH 2 ) 5 - 


o 


-S0 2 NHCOCH 2 C 6 H5 


OH 


354 


n-Bu 


-<CH 2 > 5 - 


o 


-NHS0 2 NHCO(n-Bu) 


cm 


355 


n-Bu 


-(CH 2 ) 5 - 


o 


-NHS0 2 NHCO(i-Bu) 


CLH 


356 


n-Bu 


KCH 2 ) 5 - 


o 


-NHSC^NHCCXd-CsH! j) 


an 


357 


n-Bu 


<ca 2 ) 5 - 


o 


-S0 2 NHCONH(n-C 5 H 1 j) 


CLH 


358 


n-Bu 


-<CH 2 >5- 


o 


-NHSOiNHCCKi-CsHi t ) 


an 


359 


n-Bu 


<CH 2 ) 5 - 


o 


-NHSO 2 NHC0(cy-C 3 H 5 ) 


an 


360 


n-Bu 


-(CH 2 ) 5 - 


o 


-NHS0 2 NHCOCH 2 C 6 H5 


OH 
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361 


n-Bu 


-(CH 2 )5- 


o 


-S02NHCOC6H5 


F.H 


362 


d-Bu 


-<CH 2 ) 5 - 


o 


-S0 2 NHCO(n-C5H 11 ) 


FB 


363 


D-Bu 


-(CH 2 > 5 - 


o 


-S0 2 NHCO(cy-C3H 5 ) 


FJH 


364 


n-Bu 


KCH 2 ) 5 - 




-S0 2 NHCOCH 2 C 6 H 5 


FH 


365 


n-Bu 


-<CH2)5- 


o 


-NHS0 2 NHCO(n-Bu) 


FH 


366 


D-Bu 


KOi 2 ) 5 - 


o 


-NH5O 2 NHC0a-Bn) 


FH 


367 


n-Bu 


-<C3J 2 >5- 


o 


-NHS0 2 NHCO(n-C5H 11 ) 


F.H 


368 


n-Bu 


-(CH^- 


o 


-S0 2 NHCONH(d-C 5 H 1 i ) 


FiH 


369 


n-Bn 




o 


-NHS0 2 NHCO(i-C5H 1 j) 


FH 


370 


n-Bu 


-(012)5- 


o 


-NHS0 2 NHCO(cy-C 3 H 5 ) 


FH 


371 


n-Bu 


<ca 2 H- 


o 


-NHS0 2 NHCOCH 2 C 6 H 5 


FH 


372 


n-Bu 


<ca 2 ) 5 - 


o 


■S0 2 NHCXX^H5 


an-Pr 


373 


n-Bu 


-(Oi 2 ) 5 - 


o 


-S0 2 NHCO(n-C5H 11 ) 


H,n-Pr 


374 


n-Bu 


-(CH 2 )5- 


0 


^0 2 NHCO(<y-C3H5) 


H t n-Pr 


375 


n-Bu 


<CH 2 ) 5 - 


o 


-S0 2 NHaXH 2 C 6 H 5 


a-Pr 


376 


n-Bu 


<ca 2 ) 5 - 


o 


-NHS0 2 NHCO(n-Bu) 


an-Pr 


377 


n-Bu 


-{012)5- 


o 


-NHS0 2 NHCO(i-Bu) 


ftn-Pr 


378 


n-Bu 


-(OJ 2 ) 5 - 


o 


-S0 2 rTOCONH(n-C 5 H 11 ) 


an-Pr 


379 


n-Bu 


-(OI 2 )5- 


o 


-NHS02NHCCKn-C 5 H 1 j) 


an-Pr 


380 


n-Bu 


-(CH 2 )5- 


o 


-NHS0 2 NHCCKi-C5H n ) 


an-Pr 


381 


n-Bu 


-(CH 2 ) 5 - 


o 


J<HS02NHCO(^-C3H5) 


an-Pr 


382 


n-Bu 


-(Oi 2 ) 5 - 


o 


-NHSO^COCH^gHs 


an-Pr 


383 


n-Bu 


-(CH 2 ) 5 - 


o 


-S0 2 NHCOC6H 5 


Cl,n-Pr 


384 


n-Bu 


<CH 2 )y 


o 


-SO^CCKn-CsHu) 


Cl,n-Pr 


385 


n-Bu 


<CR 2 )5- 


o 


-S0 2 NHCO(<y-C3H 5 ) 


F,n-Pr 


386 


n-Bu 


-(CH 2 ) 5 - 


o 


-S0 2 NHCOCH 2 C 6 H 5 


F,n-Pr 


387 


n-Bu 


-(CH 2 ) 5 - 


o 


-NHSC^NHCXKn-Bu) 


C3,n-Pr 


388 


n-Bu 


KCH 2 > 5 - 


o 


-S0 2 NHCONH(n-Bu) 


a,n-Pr 


389 


n-Bu 


-(Oi 2 ) 5 - 


o 


-S0 2 NHCONH(i-Bu) 


Cl,n-Pr 


390 


d-Bu 


-(eH 2 > 5 - 


o 


-NHS0 2 NHCO(i-Bu) 


Ffi-Pr 


391 


n-Bu 


-(CH 2 )5- 


o 


-NHS0 2 NHCXXn-C 5 H 1 j) 


a,n-Pr 


392 


n-Bu 


-(Ol2)5- 


o 


-NHSO^CCXi-CsHu) 


F,n-Pr 


393 


n-Bu 


-(CH 2 ) 5 - 


o 


-NHS0 2 NHCCKcy-C 3 H 5 ) 


F,n-Pr 


394 


n-Bu 


<CH Z ) 5 - 


o 


-NHS0 2 NHCOCH 2 C 6 H 5 


a,n-Pr 
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395 n-Pr 

396 n-Pr 

397 n-Pr 

398 n-Pr 

399 n-Pr 

400 n-Pr 

401 n-Pr 

402 n-Pr 
403 ft n-Pr 

404 n-Pr 

405 n-Pr 

406 n-Pr 

407 n-Pr 

408 n-Pr 

409 n-Pr 

410 n-Pr 

411 n-Pr 

412 n-Pr 

413 n-Pr 

414 n-Pr 

415 n-Pr 

416 n-Pr 

417 n-Pr 

418 n-Pr 

419 n-Pr 

420 n-Pr 

421 n-Pr 

422 n-Pr 

423 n-Pr 

424 n-Pr 

425 n-Pr 

426 n-Pr 

427 n-Pr 

428 D-Pr 



^CH 2 )S(CH2>2- 
-(CH2>S(CH2>2- 

-(CH2>S<CH2)2- 
-<CH2)S(CH2)r 
-<CH2>S(CH2>r 
^CH 2 )S(CH2)2- 
KCH2> s ( CH 2)r 
KCH 2 )S(CH2)r 
KOi 2 > s < CH 2)2- 

^CH 2 )S(CH2)r 

KCH2)S(CH2)r 

-(CH2)S(CH2)2- 

^CH 2 )S(CH2)r 

KCH 2 )S(CH2)2- 

-(CH2)S(C3l2)r 

KCH 2 )S(CH2)2- 

-(CH 2 > S < CH 2>r 

-(CH 2 )S(CH2)2- 

-(CH 2 )S(CH2)r 

-(CH2>S(CH2>2- 

HCH2)S(CH 2 )r 

^CH 2 )S(CH2) 2 - 

-(CH2> s ( CH 2>r 

^CH 2 )S(CH2)2- 

-(CH2)S<CH2>2- 

-(CH 2 )S(CH2>2- 

-(CH 2 )S(CH2)2- 

-(CH 2 )S(CH2)2- 

KCH 2 )S(CH2)r 

-(CH 2 )S(CH2>2- 

-(CH 2 )S(CH2)r 

-(CH 2 )S(CH2)r 

KCH 2 )S(CH2)2- 



o 


-CONHS0 2 CH2 c 6 H 5 


HH 


o 


-SC^NHCOCgHs 


HJi 


o 


-SC^NHCCXn-CjHn) 


tt tj 


o 


-S0 2 NHCCKcy-C3H 5 ) 


HJl 


o 


^0 2 NHCOCH 2 C 6 H 5 


V » ff 

H3 


o 


-NHS0 2 NHCO(n-Bu) 


«T TT 


o 


-NHS0 2 NHCO(i-Bu) 


HJ± 


o 


-NHS0 2 NHCO( n - c 5 H ll> 


TT TT 


o 


-NHSO 2 NHC0(»-C5 H ll> 


TT TT 


o 


-NHS0 2 NHCO(cy-C3H 5 ) 


TT TT 

H3 


o 


-NHSO2NHCOCH2C6H5 


HH 


o 


-SC^NHCOC^ 


CH3J1 


o 


^0 2 NHCO(n-C5H 1 i) 


^-»T TT 
CH33 


o 


^0 2 NHCO(cy-C3H 5 ) 


/« <v TT 
CH3JI 


o 


^02NHCOCH 2 C6H5 


CH3JH 


o " 


-NHS0 2 NHCCHn-Ba) 


^WT TT 
CH3JH 


o 


-S0 2 NHCONH(d-Bu) 


CH3JI 


o 


-NHSC^NHCCXi-Bu) 


CH33 


o 


-NHS0 2 NHCO(n-C 5 H 1 j) 


CH3J1 


o 


-NHS0 2 NHCXKi-C 5 H 1 1) 


CH3JH 


o 


-NHS0 2 NHCO(cy-C3H 5 ) 


CH3JH 


o 


-NHS02NHCOCH2C6H5 


0133 


o 


-SC^NHCOCfiHj 


CLH 


o 


^02^0X11-05^1) 




o 


-S0 2 NHCO(cy-C 3 H 5 ) 


TT 


o 


.SO2NHCOCH2C6H5 


cm 


o 


-NHS02NHCO(n-Bu) 


CLH 


o 


-NH50 2 NHCO(n-Bu) 


cm 


o 


^0 2 NHCONHCi-Bu) 


cm 


o 


-NHS0 2 NHCO(n-C5H 1 i) 


TT 


o 


-NHS0 2 NHCO(i-C5H n ) 


CLH 


o 


-NHS0 2 NHCO(cy-C3 H 5> 


CLH 


o 


-NHSO2NHC0CH2C6H5 


CUH 


o 


-S02NHCOC^H5 


F.H 
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n-Pr 


-fCH->lS(CH'7y>- 


o 


-S0 2 NHCO(n-C5H 11 ) 


F3 


430 


n-Pr 


-(CH^>S{CH7)7- 


o 


-S0 2 NHCXXcy-C3H 5 ) 


Ffl 


431 


n-Pr 


-(CH 2 )S(CH2)2- 


o 


-SO2NHCOCH2C5H5 


F3 


432 


n-Pr 


KCHi)S(CH->)2- 


o 


-NHS0 2 NHCO(n-Bo) 


FJH 


433 


n-Pr 


-<CHo)S(CH?h- 


o 


-S0 2 NHCX)NH(n-Bu) 


F,H 


434 


n-Pr 


-{CHo)S(CKhh- 


o 


-NHS0 2 NHCXXhBu) 


F3 


435 


n-Pr 


-TCH?)S{CHo>>- 


o 


-NHS0 2 NHCO(n-C5H 1 !> 


F.H 


436 


n-Pr 


-(CH?)S{CH9>7- 
. \— — ■ m ^f m ^\ ^—— & & 


o 


-NHS0 2 NHCO(i-C 5 H 1 x ) 


FJi 


437 


n-Pr 


-<CH?)S(CH2>2- 


o 


-NHS0 2 NHCO(cy.C3%) 


F3 


438 


n-Pr 


•(CH9)S(CH5)7- 


o 


-NHS0 2 NHCXX3i 2 C 6 H 5 


F3 


439 


n-Pr 


-(CH?)S(CH^)5- 


o 


-S0 2 NHCOC6H 5 


Iin-Pr 


440 


n-Pr 




o 


-SO^NHCCXn-CsHif) 


H.n-Pr 


441 


n-Pr 
*«— * * 




o 


-SO^NHCXXcy-CaHs) 


Hj»-Pr 


442 


- n-Pr 




o 


-SOoNHCOOTiQH* 

w — — ■ 


BUn-Pr 


443 


n-Pr 




o 


-NHSChNHCCHn-Bu) 


H4»-Pr 


444 


n-Pr 




o 


-S0 2 NHCONH(n-Bu) 


H,u-Pr 


445 


n-Pr 


-(CH?)S(CH?)?- 


o 


-NHS0 2 NHCO(i-Bu) 


H,u-Pr 


446 


n-Pr 




o 


-NHSO^CCXn-CsHii) 


H4i-Pr 


447 


n-Pr 


-fGHo)S(CH?)5- 


o 


-NHS0 2 NHCCKi-C<H 1 ,) 


H4J-Pr 


448 


n-Pr 


-(CHo)S(CH-?)7- 


o 


-NHS0 2 NHCO(cy-C3H5) 


H.D-PT 


449 


n-Pr 


-(CH«7)S(CH7)o- 


o 


-NHS0 2 NHCOCH2 c 6 H 5 


H,n-Pr 


450 


n-Pr 


-(CHo^CCHoVt- 


o 


-SC^NHCXX^ 


Q,n-Pr 


451 


n-Pr 




o 


-SOoNHOXn^CsHii) 
^ ^ j 11 


Qji-Pr 


452 


n-Pr 


-(CH->)S(CH?H- 


o 


-SO^NHCCKcy-CaHs) 


F^-Pr 


453 


n-Pr 


-(CH->)S(CH9b- 


o 


-S0 2 NHCOCH 2 C 6 H5 


F^-Pr 


454 


n-Pr 




o 


-NHS0 2 NHCO(n-Bu) 




455 


n-Pr 


-(CHo)S(CH7V>- 


o 


-S0 2 NHCONH(d-Bu) 


a^j-Pr 


456 


n-Pr 


-(CH?)S(CH?)7- 


o 


-NHSO 2 NHC0(i-Bu) 

*> 


F41-PI 


457 


n-Pr 


-{CH^)S(CHy>7- 


o 


-NHS02NHCCHII-C5HH) 


aji-Pr 


458 


n-Pr 


-(CHb)S(CH2>r 


o 


-NHSO 2 NHC0(i-C 5 H 11 ) 


Fji-Pr 


459 


n-Pr 


-(CH9)S(CH3te- 


o 


-NHS0 2 NHCCKcy-C 3 H 5 ) 


F,n-Pr 


460 


n-Pr 


-(CH 2 )S(CH 2 >2- 


o 


-NHS0 2 NH(X>CH 2 C 6 H5 


CU»-Pr 


461 


n-Bu 


-(CH2)S(CH2)2- 


o 


-S0 2 NHCOC 6 H 5 


HH 


462 


n-Bu 


-(CH 2 )S(CH2)r 


o 


-SO^CCXn-CsHn) 


KH 
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463 


d-Bu 


-{CH 2 )S(CH 2 ) 2 - 


O 


-S0 2 NHCCHcy-C3H5) 


HuH 


464 


D-Bu 


-(CH 2 )S(CH2)2- 


O 


-S02NHCOCH2C6H5 


HJH 


465 


n-Bu 


-(CH2lS(CH2)2- 


O 


-NHS0 2 NHCO(n-Bu) 


RH 


466 


D-Bu 


-(C3i 2 )S(CH2b- 


O 


-NHSO 2 NHCO0-Bu) 


HH 


467 


n-Bu 


-{CH2)S(CH2)2- 


o 


-NHS02NHCO(n-C5H u ) 


KH 


468 


n-Bu 


-<CH 2 )S(CH2)2- 


o 


-NHS02NHCOa-C5H u ) 


HH 


469 


n-Bu 


-(CH2)S(CH2)2- 


o 


-NHS0 2 NHCO(cy-C3H 5 ) 


KH 


470 


n-Bu 


-{CH2)S(CH2)2- 


o 


-NHSC^NHOOO^CgHs 


H3 


471 


n-Bu u 


-(C3i2>S(CH2)r 


o 


-S02NHCOC6H5 


CH 3 3 


472 


n-Bu 


-(CH2)S(CH2)r 


o 


-SO2NHCXXD-C5H11) 


CH 3 3 


473 


n-Bu 


-(CH2>S(CH2)2- 


o 


^0 2 NHCO(cy-C3H5) 


CH 3 # 


474 


n-Bu 


-(CH2)S(CH2>r 


o 


-S0 2 NHCOCH2C 6 H5 


CH 3 ,H 


475 


d-Bu 


-(CH2)S(CH2)r 


o 


-NHS0 2 NHCO(n-Bu) 


CH 3 3 


476 


n-Bu 


-(CH2) s ( CH 2>r 


o 


-S0 2 NHCONH(n-Bu) 


CH 3 JH 


477 


n-Bu 


-<ai 2 )S(CH2)r 


o 


-NHS0 2 NHCO(i-Bu) 


CH 3 3 


478 


n-Bu 


-(CH2)S(CH2)r 


o 


-fJHS02NHCO(n-C5H 1 i) 


CH 3 JH 


479 


n-Bu 


-(CH2)S(CH2)r 


o 


-NHS0 2 NHCO(i-C5H I 1) 


CH 3 3 


480 


n-Bu 


-(CH 2 )S(CH2)r 


o 


-NHS0 2 NHCO(cy-C3H 5 ) 


CH 3 JH 


481 


n-Bu 


-(CH 2 )S(CH2)2- 


o 


-NHS0 2 NHCOCH 2 C 6 H 5 


CH 3 3 


482 


n-Bu 


-(CH 2 )S(CH 2 )2- 


o 


-S02NHCOCgH 5 




483 


n-Bu 


-{CH 2 )S(CH 2 ) 2 - 


o 


-S0 2 NHCO(n-C5H 1 j) 


cm 


484 


n-Bu 


-(CH 2 )S(CH2)2- 


o 


-S0 2 NHCO(cy-C3H 5 ) 


OH 


485 


n-Bu 


-(CH2)S(CH2)2- 


o 


-S0 2 NHCOCH2 C 6 H 5 




486 


n-Bu 


-(CH 2 )S(C3l2)2- 


o 


-NHS0 2 NHCO(n-Bu) 


cm 


487 


o-Bu 


-(CH 2 )S(CH 2 ) 2 - 


o 


-NHS0 2 NHCO(i-Bu) 


OH 


488 


n-Bu 


-<CH 2 )S(CH 2 )2- 


o 


-NHSC^NHCOCn-CsH! 1) 


cm 


489 


n-Bu 


-(CH 2 )S(CH2)r 


o 


-S02NHCONH(n-C 5 H 11 ) 




490 


n-Bu 


-(CH2>S(CH2)2- 


o 


-NHS0 2 NHCX3a-C5Hi t ) 


OH 


491 


n-Bu 


-(CH 2 )S(CH2)r 


o 


-NHS0 2 NHCO(cy-C3H 5 ) 


cm 


492 


n-Bu 


^CH 2 )S(CH2)2- 


o 


-NHS0 2 NHCOCH 2 C 6 H 5 


cm 


493 


n-Bu 


-(CH2)S(CH2>2- 


o 


-S0 2 NHCOC6H 5 


F,H 


494 


n-Bu 


-(CH 2 1S(CH 2 > 2 - 


o 


-S0 2 NHCO(n-C5H 1 j) 


FH 


495 


n-Bu 


-(CH2)S(CH2)2- 


o 


-S02NHCXKcy-C3H 5 ) 


FM 


496 


n-Bu 


-(CH2)S(CH2)r 


o 


-S02NHCOCH2C6H 5 


FH 
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497 


n-Bu 


HCtt2> s v CH 2>2" 


o 






498 


n-Bu 


-(C»2)S(CM2>2- 






FJ1 


499 


n-Bu 


-(CH2)S<CH2>2~ 




-NHSOoNHCOfn-C<Hi i) 


F^l 


500 


n-Bu 


-(CH2)Siai2^ 


o 


-SO->NHCONHfn-C<Hi i ) 


Ffl 


501 


n-Bu 


-(CH2)S(CH2)2- 




-NRSO-»VHCOfi-CcHi i ^ 


FB 


502 


n-Bu 


<CH2)5(Crl2}2* 


o 


-NHSO^NHCCXcv-CoHc) 


fjh 


503 


n-Bu 


-(CH2)S(Ctl2>2" 


o 




FJH 


504 


n-Bu 


-{CH2)S{ai2^ 


o 


-SOnNHCOCcHc 


H^n-Pr 


505 


n-Bu 


-(CH2)S(Qi2}2- 


o 




HohPt 


506 


n-Bu 


-(CH2)S(Qi2)2' 


o 


-SO*»NHCOfcv-CoH«f 




507 


n-Bu 


-(CH2)S{CH2>2- 


r\ 

V/ 


^v<^ixi*wwv-xi2^0*- 1 5 


H4i-Pr 


508 


n-Bu 


-(CH2)S(CH2>2- 


o 




H,n-Pr 


509 


n-Bu 


-(CH2)S(CH2^2" 


r\ 


-KW^O^NHCCHi-Bui 


Hjo-Pr 


510 


n-Bu 


-(CH2)S(CH2)2" 


o 

V/ 




HjD-Pr 


511 


n-Bu 


-(CH2w CH 2'2* 


V-/ 




Htn-Pr 


512 


n-£u 


-(CH2)S(CH2-'2" 


r> 




H4>-Pr 


513 


n-Bu 


HCH2)5(CH2^2" 


o 


—i n xjj3 w 2^ -"^"^v^v ^*3^5 < ' 


Hoi-Pr 


514 


n-Bu 


-<CH2)S(CH2)2- 


vJ 


-in ii^w2*~"^*- r ^--* i 2^ , v^5 


H^n-Pr 


515 


n-Bu 


nv-*i2 ^"2^2" 


r> 




0«n-Pr 


516 


n-Bu 


-(CH2)5(CM2^2" 






Cl^D-Pr 


517 


n-Bu 


-CQ*2'^'*- tt 2'2~ 


o 


— ^\^21 ^X*%»\^\Wjr ^."ix / 


F^i-Pr 


518 


n-Bu 


-(CH2)5(Cri2)2* 




-0w2*^ iA ^^^**2^*6^5 


Fji-Pf 


519 


n-Bu 


KC**2^'^* 1 2^2" 


V/ 




Clji-Pr 


520 


n-Bu 


-(CH2)5(CH2^2" 




— «3vy2 A V/I ^XlVU^A*** / 


Cl4i-Pr 


521 


n-Bu 


^CH2>S(CH2)2- 






Cl,n-Pr 


522 


n-Bu 


HCH2)5CCtt2)2* 


n 


-NHSOoNHCOfi-Bu) 


F,n-Pr 


523 


n-Bu 


-( CH.2 w < - w 2'2" 




-NHSO*>NHCCKn-C<Hi i ) 

— '11Am/V*J1 liiwyu 


CMi-Pr 


524 


n-Bu 


-\Ui2^^^*"2^2^ 




•NHSO->NHCXXi-C<Hi i) 


F,n-Pr 




n-Bu 


-V<-xi2w*- p * 1 2J2- 


o 


-NHSO*>NHCO(cy-CiH<) 


F^i-Pr 


526 


n-Bu 


-\Crl2P iv^ri2^2 


o 


-NHSOoNHOOCH<?C*H« 


O^i-Pr 


527 


n-Fr 


-^\ji2/*-A>-**2'2^ 


o 


-CONHSOoGH->QiHc 


HH 


528 


n-Pr 


-(CH2)0(CH2)r 


o 


-S02NHCOC6H5 


HH 


529 


n-Pr 


-(CH 2 )CKCH2>2- 


o 


^0 2 NHCO(n-C5Hi 1 ) 


HJH 


530 


n-Pr 


-(CH 2 )CKCH2)r 


o 


-S02NHCCKcy-C 3 H5) 


HH 
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n-Pr 


^CH 2 ) °< CH 2)2- 


532 


n-Pr 


KCH2>°< CH 2)r 


533 


n-Pr 


-(CH2)0(CH2>2- 


534 


n-Pr 


-<CH2)0(CH2)2- 


535 


n-Pr 


-(CH 2 )0(CH2)2- 


536 


n-Pr 


-(CH 2 )0(CH2)2- 


537 


n-Pr 


-(CH2)0(CH2)r 


538 


n-Pr 


KCH 2 )0(CH2)2- 


539 


n-Pr 


~ r(CH 2 )0(C3l2)r 


540 


n-Pr 


-(ai 2 )0(CH 2 )2- 


541 


n-Pr 


KCH2)0(CH2)2- 




n-Pr 


-{CH2)0(CH2)r 


543 


n-Pr 


-(CH 2 )0(CH2)2- 


544 


n-Pr 


-(CH 2 )0(CH2>2- 


545 


n-Pr 


-(O^KXCH^- 


546 


n-Pr 


-(CH 2 KXCH 2 )2- 


547 


n-Pr 


-(CH 2 )0(CH2>r 


548 


n-Pr 


-{CH 2 )0(CH2)2- 


549 


n-Pr 


-(CH2)SO(CH 2 ) 2 - 


550 


n-Pr 


-(CH2)SO(CH2)2- 


551 


n-Pr 


KCH 2 )SO(CH 2 )2- 


552 


n-Pr 


-(CH 2 )SO<CH2)2- 


553 


n-Pr 


-(CH 2 )SO(CH2)2- 

\ ^ ' a* a* 


554 


n-Pr 


KCH-OSCKOWr 

v ^ ^* 




n-Pr 


-(CH9)SO(CH2)2- 

V £s mm mm 


556 


n-Pr 


^CH 2 )SO(CH2)2- 


557 


n-Pr 


-(CH 2 )SO(CH2)2- 


558 


n-Pr 


^CH 2 )SCXCH2)2- 


559 


n-Pr 


KCH 2 )SO(CH2>2- 


560 


n-Pr 


-fCH7WCOMe(CH2)2- 


561 


n-Pr 


-(CH2)NCOMe(CH2)2- 


562 


n-Pr 


-<CH 2 ' lNCOMe(CH 2>r 


563 


n-Pr 


-{CH 2 WCOMe(CH 2 ) 2 - 


564 


n-Pr 


-(CH 2 )NCOMe(C3l2>r 



O 


-S0 2 NHCOCH 2 C 6 H 5 


HH 


O 


-NHS0 2 NHCO(n-Bu ) 


HH 


O 


-NHS0 2 NHCCX»-Bu) 


HLH 


O 


-NHS0 2 NHCO(n-C5H 1 j) 


HH 


O 


-NHSO z NHCXKi-C5H 1 j) 


HH 


O 


.NHS0 2 NHCCKcy-C 3 H5) 


HH 


O 


-NHS0 2 NHCX)CH 2 C 6 H 5 


HJH 


o 


-CONHS0 2 CH 2 C 6 H 5 


HH 


o 


-S0 2 NHCOC 6 H 5 


HH 


o 


-S0 2 NHCO(n-C5H 1 j) 


HH 


o 


-S0 2 NHCXXcy-C 3 H 5 ) 


HH 


o 


-S0 2 NHCOCH2 c 6 H 5 


HH 


o 


-NHS0 2 NHCO(D-Bn) 


HH 


o 


-NHS0 2 NHCO(i-Bu) 


HH 


o 


-NHS0 2 NHCO(n-C 5 H 1 j) 


HH 


o 


-NHS0 2 NHCX>(i-C5H 11 ) 


"HH 


o 


-NHS0 2 NHCX)(cy-C3H5) 


HH 


o 


-NHS0 2 NHCOCH 2 C 6 H 5 


HH 


o 


-CONHS0 2 CH2C 6 H 5 


HH 


o 


-S02NHCOC6H 5 


HH 


o 


-S0 2 NHCO(d-C 5 H 1 j) 


HH 


o 


-S0 2 NHCXXcy-C3H 5 ) 


HH 


o 


^0 2 NHCOC3l2C 6 H 5 


HH 


o 


-NHSO 2 NHCO(0-Bu) 


HH 


o 


-NHS0 2 NHCO(i-Bu) 


HH 


o 


-NHS0 2 NHCO(n-C5H 11 ) 


HH 


o 


-NHSO2NH0O(i-C 5 H 1 j) 


HH 


o 


-NHS0 2 NHCO(cy-C3H 5 ) 


HH 


o 


-NHS0 2 NHCOCH 2 C 6 H 5 


HH 


o 


-NHS0 2 CH 2 C 6 H 5 


HH 


o 


-S02NHCOC6H5 


HH 


o 


^0 2 NHCXKn-C 5 H 1 i) 


HH 


o 


-S0 2 NHCO(cy-C 3 H5) 


HH 


o 


-S0 2 NHCXXM 2 C 6 H 5 


HH 
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565 


n-Pr 




566 


D-Pr 




567 


n-Pr 




568 


n-Pr 


_//tt MsiPOMei fH^Vv 


569 


n-Pr 




570 


U-FT 


-^L-ti2J^^ v * VAC V^ ,J3, 2'2 


571 


n-Pr 




572 


n-Pr 


_/r*w ~Wf*OPhf CH ^ V>- 


573 


n-Pr 




574 


n-Pr 




575 


n-Pr 


-\wTi2 i-wjrfl\\*rx2 J2T 


576 


n-Pr 




577 


n-Pr 


-/rTj^MsionPhfm^'v- 


578 


n-Pr 


_//*W*.M l jrYVPri^r*H'%W- 

-{i*xi2 /in wrnv *-r*2-'2^ 


579 


n-Pr 




con 

580 


n-Pr 


•v-**2 * nv*~ n 2'2^ 


581 


n-Pr 


-^wxi2/r^wv^jriiv^-»**2'2^ 


coo 

582 


n-Pr 


-\v^xt2."^ v^ri2* "V^--" 2 ^2 


583 


n-Pr 


-\\ji2 ™ ^-**2 ^>^"^2'2 


COM 

584 


n-Pr 


•i*— "2^ ^-**2* "V wri2/2 


585 


n-Pr 


-l*-xi2^ uri2" n l" 1 2^2 


cox 

5©o 


_ t>_ 
n-rr 


ens ^VMr'H-iPh/'OrTo W- 


587 


V> T>t» 

n--rr 


-\\-xi2J^ viX*2 * **v ^* 3> 2'2^ 


JOO 


n Pr 


-v.wTi2- *-**2 ^■*^2'2 




u*rr 






n-rr 


-/rW^MSIPH^PhfCHoW 
-v v-xi2'^ ^-**2 ^ n v v, ***2 < '2 




n-rT 


-\ V— XT *> Jl^ w« 2* 




n-Pr 


-\N-^ri2'^^r*2 *-^*^2''2 




n Pr 






n_p r 
u-ri 




595 


n-Pr 




596 


n-Pr 


CF3 CF 3 


597 


n-Pr 


CF3 CF3 


598 


n-Pr 


CF 3 CF3 



O 


-NHS0 2 NHCO(D-Ba) 


HH 


O 


^HSO 2 NHCO0-Bo) 


HJH 


O 


-NHS0 2 NHCO(n-C5H 1 1) 


RH 


0 


-NHS0 2 NHCO(i-C5H 1 j) 


HH 


O 


-NHS0 2 NHCO(cy-C3H5) 


HH 


O 


-NHSO2NHCOCH2C5H5 


RH 


O 


-CONHSO2CH2C5H5 


Hfl 


O 


-S02NHCCK^!% 


HH 


O 


-SO7NHCXKXI-C5H1 1) 


HH 


O 


-S0 2 NHCO(cy-C 3 H5) 


HH 


O 


-S0 2 NHCX)CH2 C 6 H 5 


HH 


O 


-NHS0 2 NHCO(n-Bu) 


HH 


0 


-NHS02NHC0(i-Bii) 


HH 


0 


-NHS0 2 NHCO(n-C5H 1 \) 


HH 


0 


-NHS02NHCO(i-C5H 1 j) 


HH 


0 


-NHS02NHCCXcy-C 3 H5) 


HH 


0 


-NHSO2NHCOCH2C5H5 


HH 


0 


-CONHSO2CH2C5H5 


HH 


0 


^0 2 NHCOC^H5 


HH 


0 


-S0 2 NHCO(n-C5H 1 j) 


HH 


0 


-SO-?NHCO(cy-CoHs) 


HH 


0 


-S0 2 NHCX)CH2 C 6 H 5 


HH 


0 


-NHS02NHC0(r>Bu) 


HH 


0 


-NHS0 2 NHCOa-Bu) 


HH 


0 


-NHS0 2 NHCO(n-C5H 11 ) 


HH 


0 


-NHSOoNHCCKi-CsH! x ) 


HH 


0 


-NHS0 2 NHCO(cy-C3H5) 


HH 


0 


.NHS02NHCOCH 2 C6 H 5 


HH 


0 


-SO2NHCOC5H5 


HH 


0 


-S0 2 NHCO(n-C5H 1 i) 


HH 


0 


-SOoNHCCXcy-CaH<) 


HH 


0 


-SO2NHCOCH2C6H5 


HH 


0 


-NHSO2NHCCK0-BU) 


HH 


0 


-NHS0 2 NHCXXi-Bu) 


HH 
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599 


n-Pr 


CF 3 


CF 3 


O 


-NHS0 2 NHCO(n-C5H 1 1 ) 


HH 


600 


n-Pr 


CF 3 


CF 3 


O 


^HS0 2 NHCO(i-C 5 Hi 1 ) 


HH 


601 


n-Pr 


CF 3 


CF 3 


O 


-NHS0 2 NHCO(cy-C 3 H 5 ) 


HH 


602 


n-Pr 


CF 3 


CF 3 


O 


-NHSO2NHCOCH2C5H5 


HH 


603 


n-Pr 


Ph 


Pb 


O 


-SC^NHCOC^Hs 


HH 


604 


n-Pr 


Pb 


Ph 


O 


^02NHCO(n-C5Hn) 


HH 


60S 


n-Pr 


Ph 


Pb 


O 


-S0 2 NHCO(cy-C 3 H5) 


HH 


606 


n-Pr 


Ph 


Ph 


O 


-S0 2 NHCCKH 2 C 6 H 5 


HH 


607 


n-Pr 


Ph 


Ph 


O 


^TO0 2 NHCO(ii-Bu) 


HH 


608 


n-Pr 


Ph 


Ph 


O 


^HSO 2 NHC0(i-Su) 


HH 


609 


n-Pr 


Ph 


Pb 


O 


-NHS0 2 NHCO(n-C 5 H 1 j) 


HH 


610 


n-Pr 


Ph 


H» 


O 


-NHS0 2 NHCXXi-C5H 11 ) 


HH 


611 


n-Pr 


Ph 


Pb 


O 


-NHS0 2 NHCO(cy-C 3 H 5 ) 


HH 


612 


n-Pr 


Ph 


Pb 


O 


-NHS0 2 NHCXXIH2CgH5 


HH 


613 


n-Pr 




-<CH 2 ) 2 


O 


-S02NHCOC6H 5 


HH 


614 


n-Pr 




-(CH2)2 


O 


-S0 2 NHCO(n-C 5 H 11 ) 


HH 


615 


n-Pr 




-(CH2>2 


O 


-SOaNHO^cy-CsHs) 


HH 


616 


n-Pr 




-(CH 2 )2 


O 


-S0 2 NHCX)CH2C 6 H5 


HH 


617 


n-Pr 




-(CH 2 >2 


O 


-NHS0 2 NHCO(n-Bu) 


HH 


618 


n-Pr 




-(CH 2 ) 2 


O 


-NHS02NHCO(i-Bu) 


HH 


619 


n-Pr 




-(CH 2 ) 2 


O 


-NHS0 2 NHCO(n-C5H 1 1) 


HH 


620 


n-Pr 




-(CH 2 >2 


O 


-NHS0 2 NHCO(i-C 5 H 11 ) 


HH 


621 


n-Pr 




-<CH 2 )2 


O 


-NHS0 2 NHCO(cy-C 3 H 5 ) 


HH 


622 


n-Pr 




-{CH 2 ) 2 


O 


-NHS0 2 NHCOCH2C 6 H5 


HH 


623 


n-Pr 


CH 3 CH3 


S 


-S02NHCOC5H5 


HH 


624 


n-Pr 


CH 3 CH 3 


s 


-CONHS0 2 CH 2 C 6 H 5 


HH 


625 


n-Pr 


CH 3 CH 3 


s 


-S0 2 NHCO(n-C5H 1 t ) 


HH 



EXAMPLE 626 
N-rf4'-f^4-oTn-2-propvl- 1 3-diazaspiro((4,4))non- 
1 ■Hi.tvUm^hvlwn 1 '.biphenv1-2-vlsiilfonv nW!arhamicacid(n-butvl)ester 
N-((4'-(((4-oxo-2-pioi^l-13^azaspiro((4.4))non-l-en-3-yl-mcthyl)X(l.l'- 
biphenyl-2-ylsulfonyl))-2-sulfonamide (100 mg, 0.20 mmol) was dissolved in 
methylene chloride (10 mL). 4-Dimethylaminopyridine (32 mg, 0.22 mmol) and 
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pyridine (1 mL) were added. n-Butyl chlorofonnate (0.1 mL, 0.6 mmol) was added 
dropwise. The reaction mixture was allowed to stir at room temperature under N 2 
overnight. The mixture was diluted with methylene chloride and washed with 
water and brine. It was filtered through phase separator paper and concentrated. 
5 The residue was chromatographed on silica gel eluting first with ethyl 

acetate-methylene chloride (1:1) and then with methanol- methylene chloride (5%) 
to give 45 mg of light yellow foam. MS m/e 526.2 (M+H) + , 1 HNMR 
(CDCI3/TMS) 5 0.86 (t, 3H, CH 3 ), 0.95 (t, 3H, CH 3 ), 1.22 (m, 2H, CHj), 1 .48 
(m, 2H,CH 2 ), 1.69 (m. 2H, CH 2 ), 1.80-2.18 (m, 8H, CH2), 237 (t, 2H, CHj), 
10 4.01 (t, 2H, GH2), 4.77 (s, 2H, ArCH 2 ), 7.18-7.36 (m, 5H, ArH), 7.50-7.70 
(m, 2H, ArH), 8.24 (d, lH,t ArH). 

Compounds 626-982 in Table 2 can be prepared by the procedures 
described in Examples 1, 2 and 626 employing the appropriately substituted 
imidazolines and benzyl halides or mesylates; 

TABLE 2 




15 

Ex. R 6 r7 r8 r9 rIO r!3 r2 r3 MS(M+H)+ 

626 o-Pr -(CH 2 U- O -^NHOtyn-C^) HM 526 

627 n-Pr CH3 CH 3 O -SC^NHCCtyn-C^) HJJ 

628 n-Pr CH 3 CH 3 O -S02NHC02(n-C 4 H9) HJH 

629 n-Pr CH3 CH3 O -^NHOtyn-CsHn) HJH 

630 o-Pr CH 3 CH 3 O -S^NHCX^a-CsHi j) HH 

631 n-Pr CH 3 CH3 O -S02NHC0 2 (cy-C 3 H 5 ) KH 



I1072A_I_> 



632 


D-Pr 


CH 3 


CH 3 


633 


n-Pr 


CH 3 


CH 3 


634 


n-Pr 


CH 3 


CH 3 


635 


n-Pr 


CH 3 


CH 3 


636 


n-Pr 


CH 3 


CH 3 


637 


n-Pr 


CH 3 


CH 3 


638 


n-Pr 


CH 3 


CH 3 


639 


n-Pr 


CT 3 


CH 3 


640 


n-Pr 


CH 3 


CH 3 


641 


n-Pr 


CH 3 


CH 3 


642 


n-Pr 


CH 3 


CH 3 


643 


n-Pr 


CH 3 


CH 3 


644 


n-Pr 


CH 3 


CH 3 


645 


n-Pr 


CH 3 


CH 3 


646 


n-Pr 


CH 3 


CH 3 


647 


n-Pr 


CH 3 


CH 3 


648 


n-Pr 


CH 3 


CH 3 


649 


n-Pr 


CH 3 


CH 3 


650. 


n-Pr 


CH 3 


CH 3 


651 


n-Pr 


CH 3 


CH 3 


652 


n-Pr 


CH 3 


CH 3 


653 


n-Pr 


CH 3 


CH 3 


654 


n-Pr 


CH 3 


CH 3 


655 


n-Pr 


CH 3 


CH 3 


656 


n-Pr 


CH 3 


CH 3 


657 


n-Pr 


CH 3 


GH 3 


658 


n-Pr 


CH 3 


CH 3 


659 


n-Pr 


CH 3 


CH 3 


660 


n-Pr 


CH 3 


CH 3 


661 


n-Pr 


CH 3 


CH 3 


662 


n-Pr 


CH 3 


CH 3 


663 


n-Bu 


CH 3 


CH 3 


664 


n-Bu 


CH 3 


CH 3 


665 


n-Bu 


CH 3 


CH 3 
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o 


-S02NHC02*-"2 l ~6 ri 5 




o 


-5U2^ ^ 2^ 4"9' 




o 




CH 3 ,H 


o 


-SC>2^"^ 2^ 5 n l 1 ; 


CH3JI 


o 


c/v» Mwrn^i* i-CcHi i ) 
-^2*^*^2^ 5 * x ' 




o 


or* WlirW»tfr , v.O*H«1 

-S02^"**^*^2'^ 3 5' 


CH<i,H 


o 


o02^Wvv^2*-- tl 2 v *6 I1 5 




0 




cm 


o 




OH 


o 


cn vttt/v\ - /— r*—TT« % \ 

-S02NH\J\J2' n u 5"l 1' 


cm 


o 


•S02NHC02(»-C5rli \) 


CIH 


o 


tJ 2^ 3 j ' 


cm 


o 


-SU2lwUU2>-»2 ,fc ^ rx 5 


CLH 


o 


-S02NHCO2(n-^4«9> 


Fii 


o 
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Utility 

Angiotensin II (AH) produces numerous biological responses (e.g., 
vasoconstriction) through stimulation of its receptors on cell membranes. For the 
purpose of identifying compounds such as AH antagonists which are capable of 
5 interacting with the AH receptor, a ligand-receptor binding assay was utilized for 
the initial screen. The assay was carried out according to the method described by 
Chiu et al., Receptor . 1, 33 (1990). In brief, aliquots of a fteshly prepared 
particulate fraction of rat adrenal cortex were incubated with 0.05 nM [ 125 I] AH 
and varying concentrations of potential AH antagonists in aTris buffer. After a 1 fa 

10 incubation the reaction was terminated by addition of cold assay buffer. The 

bound and free radioactivity were rapidly separated through glass-fiber filters, and 
the trapped radioactivity was quantitated by scintillation counting. The inhibitory 
concentration (Ic 50 ) of potential All antagonists which gives 50% displacement of 
the total specifically bound [ 125 I] All is presented as a measure of the affinity of 

15 such compound for the AH receptor. 

Using the assay method described above, the compounds of this invention 
are found to exhibit an activity of at least Icso <10 micromolar, thereby 
demonstrating and confirming the activity of these compounds as effective All 
antagonists. 

20 The potential antihypertensive effects of the compounds of this invention 

may be demonstrated by administering the compounds to awake rats made 
hypertensive by ligation of the left renal artery [Cangjano et al., J. Pharmacol. Exp. 
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Ther.. 208, 3 10 (1979)]. This procedure increases blood pressure by increasing 
renin production with consequent elevation of All levels. Compounds are 
administered intravenously via a cannula in the jugular vein at 10 mgykg. Arterial 
blood pressure is continuously measured directly through a carotid artery cannula 
5 and recorded using a pressuretransducer and a polygraph. Blood pressure levels 
after treatment are compared to pretreatment levels to determine the 
antihypertensive effects of die compounds. 

Using the m vivo methodology described above, the compounds of this 
invention are found to exhibit an activity (intravenous) which is 10 mg/kg or less, 
10 and/or an activity (oral) which is 100 mg/kjf or less, thereby demonstrating and 
confirming die utility of these compounds as effective agents in lowering blood 
pressure. 

The compounds of the invention are useful in treating hypertension. They 
are also of value in the management of acute and chronic congestive heart failure 

15 and angina. These compounds may also be expected to be useful in die treatment 
of primary and secondary hyper aldosteronism; renal diseases such as diabetic 
nephropathy, glomerulonephritis, glomerular sclerosis, nephrotic syndrome, 
hypertensive nephrosclerosis, end stage renal disease, used in renal transplant 
therapy, and to treat renovascular hypertension, scleroderma, left ventricular 

20 dysfunction, systolic and diastolic dysfunction, diabetic retinopathy and in the 
management of vascular disorders such as migraine, Raynaud's disease, and as 
prophylaxis to minimize die atherosclerotic process and neointimal hyperplasia 
following angioplasty or vascular injury and to retard die onset of type II diabetes. 
The application of thecompounds of this invention for these and similar disorders 

25 will be apparent to those skilled in the art. 

The compounds of this invention are also useful to treat elevated 
intraocular pressure and to enhance retinal blood flow and can be administered to 
patients in need of such treatment with typical pharmaceutical formulations such as 
tablets, capsules, injectables and the like as well as topical ocular formulations in 

30 the form of solutions, ointments, insets, gels and the like. Pharmaceutical 

formulations prepared to treat intraocular pressure would typically contain about 
0.1% to 15% by weight, preferably 0*5% to 2% by weight, of a compound of this 
invention. For this use, the compounds of this invention may also be used in 
combination with other medications for the treatment of glaucoma including 
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choline esterase inhibitor, such as physostigmine salicylate or demecanum 
bromide, parasympamominetic agents such as pilocarpine nitrate, 
laTonisL such as timolol maleate. adrenergic agonists such as epmephnne and 
carbonic anhydrase inhibitors such as MK-507. 

L of hypenennon and me clinical *-* 

compositions such as .able*, capsules or elizirs f or oral admm*trauon, 
Dorics for recai adminisnanon. .rib solutions •»"e«~«* r 

or intramuscular ^taisrrado^a^-.eU.cc. ^^T*^ 
Morion can be administered ,o patien* (animals and human) - need of such 

J. dosa wffl vary from patient to pan cm depending upon m. nature am. seventy 
^ase.thepLn.s weigh,, special die. *. *^™T**>^ 
cmrcurrem medication, and other factors which .hose skilled m me an wdl 
mcogrrize, me dosage range will genetaU, be about 1 to 1000 mg per partem per 
ry wrhcanbealims.eredmsioglecru.uhipledose,. P^***"* 
nmgo will be about 5 .o 500 mg per patient per day; more preferably about 5 .o 

300 mg per patient per day- 

Th. compounds of mis invention can also be administered m combmanon 
whh outer amihypettensives and/or diuretics. For example, me compounds of dus 
Iltn can heaven in combination wim diuretics such as hydroch.orotma.de, 
cWoromiazide.cmoru^done.memyldon^de,— »-«*""^ 
serene, amiloride spfronolactone and attiopepnn; calcrum channel blockers, 
so c„asdatiazem,felodi P m.,rufed^ 

mnendipine and verapamU; P adrenergic antagonists such as timolol, atenolol, 
memprolol, prcpanolol. nadolol and pindolol; angiomnsin convenrng enzyme 
Z^l ena,apn». Usinopnl. cap,opru. ramipnl, ^ 

main inhibitors such as A-69729. FK906 and FK 744; a-admnergK ^agomsts 
such as prazosin, doxazosin, and ..razosin; sympamolyric ag««s such as 
merhyldopa. clonidine and guanabenz; aniopepddas. inhibhms (alone or wnh 
ANpUch as OK-79300; seroronin an.agonists such as ketansenn; Aj-adrenosrne 
mcepror agonists such as COS 22492Q potassium channd agonists isuct .as 
pinacidil and cromakalim; and various od«=r antihypertensive drugs mdudmg 
Lrpine. minoxidil, guanemidine. hydralazine hydrochioride and sodntm 
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nitropnisside as well as combinations of the above-named drugs. Combinations 
useful in the management of congestive heart failure include, in addition, 
compounds of this invention with cardiac stimulants such as dobutamine and 
xamoterol and phosphodiesterase inhibitors including amrinone and milrinone. 
5 Typically, the individual daily dosages for these combinations can range 

from about one-fifth of the minimally recommended clinical dosages to die 
maximum recommended levels for the entities when they are given singly. To 
illustrate these combinations, one of the angiotensin II antagonists of this invention 
effective clinically in the 5-500 milligrams per day range can be effectively 

10 combined at levels at the 1.0-500 milligrams per day range with the following 

compounds at the indicated per day dose range; hydrochlorothiazide (6-100 mg), 
chlorothiazide (125-500 mg), ethacrynic acid (5-200 mg), amiloride (5-20 mg), 
furosemidc (5-80 mg), propranolol (10-480 mg), timolol maleate (1-20 mg), 
methyldqpa (125-2000 mg), felodfcine (1-20 mg), nifedipine (5-120 mg), 

15 nitrendipine (5-60 mg), and dfltiazem (30-540 mg). In addition, triple drug 

combinations of hydrochlorothiazide (5-100 mg) plus amiloride (5-20 mg) plus 
angiotensin II antagonists of this invention (1-500 mg) or hydrochlorothiazide (5- 
100 mg) plus timolol maleate (5-60 mg) plus an angiotensin II antagonists of this 
invention (1-500 mg) or hydrochlorothiazide (5-200 mg) and nifedipine (5-60 mg) 

20 plus an angiotensin II antagonist of this invention (1-500 mg) are effective 

combinations to control blood pressure in hypertensive patients. Naturally, these 
dose ranges can be adjusted on a unit basis as necessary to permit divided daily 
dosage and, as noted above, the dose will vary depending on the nature and 
severity of the disease, weight of patient, special diets and other factors. 

25 The active ingredient can be administered orally in solid dosage forms, such 

as capsules, tablets, and powders, or in liquid dosage forms, such as elixirs syrups, 
and suspensions. It can also be administered parenterally, in sterile liquid dosage 
forms. Gelatin capsules contain the active ingredient and powdered carriers, such 
as lactose, starch, cellulose derivatives, magnesium stearate, stearic acid, and die 

30 like. Similar diluents can be used to make compressed tablets. Both tablets and 
capsules can be manufactured as sustained release products to provide for 
continuous release of medication over a period of hours. Compressed tablets can 
be sugar coated or film coated to mask any unpleasant taste and protect the tablet 
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from the atmosphere, or enteric coated for selective disintegration in the 

gastrointestinal tract. 

Liquid dosage forms for oral administration can contain coloring and 

flavoring to increase patient acceptance. 

5 In general, water, a suitable ofl, saline, aqueous dextrose (glucose), and 

related sugar solutions and glycols such as propylene glycol or polyethylene glycols 
are suitable carriers for parenteral solutions. Solutions for parenteral 
administration preferably contain a water soluble salt of the active ingredient, 
suitable stabilizing agents, and if necessary, buffer substances. Antioxidizing 

10 agents such as sodium bisulfite, sodium sulfite, or ascorbic acid, either alone or 
combined, are suitable stabilizing agents. Also used are citric acid and its salts and 
sodium EDTA. In addition, parenteral solutions can contain preservatives, such as 
benzalkonium chloride, methyl- or propylparaben, and chlorobutanol. 
Suitable pharmaceutical carriers are described in Remington's 

15 Pharmaceutical Sciences, A. Osol, a standard reference text in this field. 

Useful pharmaceutical dosage-forms for acWistration of the compounds 

of this invention can be illustrated as follows: 

Capsules 

A large number of unit capsules are prepared by filling standard two-piece 
20 hard gelatin capsules each with 100 milligrams of powdered active ingredient, 

150 milligrams of lactose, 50 milligrams of cellulose, and 6 milligrams magnesium 
stearate. 

<^ft Platin Ca psules 
A mixture of active ingredient in a digestible oil such as soybean ofl, 
25 cottonseed ofl or olive ofl is prepared and injected by means of a positive 
displacement pump into gelatin to form soft gelatin capsules containing 
100 milligrams of the active ingredient. Hie capsules are washed and dried. 

Tablets 

A large number of tablets are prepared by conventional procedures so that 
30 the dosage unit is 100 mflligrams of active ingredient, 0.2 milligrams of colloidal 
silicon dioxide, 5 milligrams of magnesium stearate, 275 mflligrams of 
macrocrystalline cellulose, 1 1 milligrams of starch and 98.8 mflligrams of lactose. 
Appropriate coatings may be applied to increase payability or delay absorption. 
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Injectable 

A parenteral composition suitable for administration by injection is 
prepared by stirring 1.5% by weight of active ingredient in 10% by volume 
propylene glycol. The solution is made to volume with water for injection and 
sterilized. 

Suspension 

An aqueous suspension is prepared for oral administration so that each 
5 milliliters contain 100 milligrams of finely divided active ingredient, 
100 milligrams of sodium carboxymethyl cellulose, 5 milligrams of sodium 
benzoate, 1.0 grams of sorbitol solution, U.SP., and 0.025 milliliters of vanillin. 

The same dosage forms can generally be used when stepwise in conjunction 
with another therapeutic agent. When the drugs are administered in physical 
combination, the dosage form and atiministration route should be selected for 
compatibility with both drugs. 
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CLAIMS 

1 . A compound of formula (I) 




wherein: 

Rl is other than in the ortho position and is: 
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R 2 is 

(a) H, 

(b) halo (F, Q, Br, I), 

(c) C!-C 4 alkyl, 
5 (d) C t -C 4 alkoxy, 

(e) C t -C4 acyloxy, 

(f) C!-C 4 alkylthio 

(g) Q-C4 alkylsulfinyl, 

(h) C r C 4 alkylsulfonyl, 
10 (i) hydroxy (C^-Qj) alkyl, 

(j) aryKCj-C^ alkyl, 

(k) -C0 2 H, 

a) -cn, 

(m) -CONHOR 12 , 

15 (n) -S0 2 NHR 21 , 

(o) -NH 2 , 

(p) C1-C4 alkylamino, 

(q) Cj-C 4 dialkylamino, 

(r) -NHSO2R 20 , 

20 (s) -N0 2 , 

(t) furyl, 

(u) aryl; 

R3is 

(a) H, 
25 (b) halo, 

(c) C r C 4 alkyl, 

(d) C r C 4 alkoxy, 

(e) Cj-C 4 alkoxyalkyl; 

R 4 is 

30 (a) -CN, 

(b) -N0 2 . 

(c) -C0 2 R"; 
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R- 5 is 

(a) H, 

(b) alkyl, 

(c) C 3 -C 6 cycloalkyl, 

(d) C2-C4 alkenyl. 

(c) Cz-Qaikynyi; 

R6is 

(a) Cj-Cjo alkyl, 

(b) C 3 -C 8 alkenyl, 

(c) C 3 -C 8 alkynyl, 

(d) C 3 -C 8 cycloalkyl, 
(c) C 4 -C 8 cycloalkenyl, 

(f) C 4 -C l0 cydoalkylalkyl, 

( g ) C 5 -C 10 cycloalkylalkcnyl, 

(h) C^-Cio cydoalkylalkynyl, 

(i) -(CH 2 )SZ(CH 2 )niRV , 
phenyl optionally substituted with 1-2 subsntuen* seized from 
L group of halo. C r C 4 alkyl, Q-Q ^oxy, -N0 2 , -NH 2 , -OH 
and benzyloxy, 



(k> 



ana oenzywAy, # 
benzyl, optionally substituted on the phenyl rmg with 1-2 
substituents selected from the group of halo, Q-Q alkyl, C,-C 4 



alkoxy and -N0 2 ; 
R 7 , R 8 . R 9 , and R 10 are independently chosen from 

(a) H, 

(Jo) C r C 8 alkyl, 

(c) C 1 -C 8 perfluoroalkyl, 

(d) C 3 -C 6 cycloalkyl, 

(e) -N0 2 . 

(f) -CN, 

( g ) -CONR 15 R 16 

(h) -C0 2 R 17 , 

(i) -OR 18 , 

(j) -(CH 2 )„CONR 15 R 16 . 

(k) -(CH 2 ) n C0 2 R 17 , 



Q) (CH 2 ) n ORl8. 

(m) aiyl, 

(n) CH 2 aiyL 

(o) R 7 and R 8 taken together are -(CH 2 ) t - or - (CH 2 ) n ,X(CH 2 ) q -, 

5 (p) R 9 and R 10 taken together can be S or O; 

R»is 

(a) H, 

(b) C!-C 4 alkyL 

(c) C1-C4 cycloalkyl, 
10 (d) phenyl, 

(e) benzyl; 

Rl2is 

(a) H, 

(b) methyl, 
15 (c) benzyl; 

Rl3is 

(a) -CH 2 C0 2 H. 

(b) -C(CF 3 ) 2 OH, 

(c) -CONHNHS0 2 CF 3 , 
20 (d) -CONHOR 12 

(e) -CONHSO 2 R20, 

(f) -CONHS0 2 NHR 1 9, 

(g) -C(0H)R19P0 3 H 2 

(h) -NHCONHSO 2 R20, 
25 (i) -NHP0 3 H 2 . 

0) -S0 2 NHCOR 2 <>, 

(k) -OP0 3 H 2 

a> -OS0 3 H, 

(m) -PO(OH)R 19 

30 (n) -P0 3 H 2 , 

(o) -S0 3 H, 

(p) -S0 2 NHR» 9 

(q) -NHSCKNHCOR 20 , 

(r) -S0 2 NHCONHR I 9, 



BNSOOCID: <GB. 



I1072A__I_> 



N — N 



(s) 



(t) 



H 

N—N 

" &3 . 



N — N 



/S<H 



(a) 



(v) 



H 



N — N 



5 R 14 is 

(a) H, 

(b) C r C 6 alkyl, 

(c) aryl, 

(d) benzyl, 
10 (e) COR", 

(f) CONHR 11 ; 
Rl5 and R 16 are independendy 

(a) H, 

(b) C,-C 6 alkyl, 
15 (c) aryl, 

(d) aryl (C r C 4 ) alkyl, 
or taken together constitute a 

(e) piperidine ring, 

(f) morpholine ring, 

20 (g) piperazine ring, optionally N-substituted with Cj-C 6 alkyl, phenyl or 

benzyl; 
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Us 

R^is 

(a) H, 

(b) C r C 6 alkyL 

(c) phenyl, 

(d) benzyl; 

Rl*is 

(a) H, 

(b) C r C 6 alkyl, 

(c) phenyl, 

(d) benzyl; 

(a) H, 

(b) C r C 5 alkyl optionally substituted with a substituent selected from 
the group consisting of aryl, -OH, -SH, Cj-Q alkyl, C r C 4 alkoxy, 
C r C 4 alfcylthio, -CF 3 , halo, -N0 2 , -C0 2 H, -C0 2 CH 3 , heteroaryl, 
-C0 2 -benzyl, -NH 2 , Cj-Q alkylamino, dialkylamino, 
-P0 3 H 2 , 

(c) aryl, 

(d) -CH 2 aryl, 

(e) heteroaryl; 

R*>is 

(a) aryl. 

(b) C 3 -C 7 cycloalfcyl, 

(c) Cj-C 4 perfluoroalkyl, 

(d) Cj-C 4 alkyl optionally substituted with a substituent selected from 
the group consisting of aryl, -OH, -SH, Ci-C 4 alkyl, C r C 4 alkoxy, 
C r C 4 alfcylthio, -CF 3 , halo, -N0 2 , -C0 2 H, -COjCH^ -CC^- 

benzyl, -NH 2 . Cj-C 4 alkylamino, C r C 4 dialkylamino, -P0 3 H 2 , heteroaryl, 

(e) C r C 4 alkoxy optionally substituted with a substituent selected from 
the group consisting of aryV-OH, -SH, C r C 4 alkyl, Cj-Qj alkoxy, 
Cj-Q alkylthio, -CF 3 , halo,-N0 2 , -C0 2 H, -C0 2 CH 3 , -C0 2 -benzyl, 
-NH 2 . Cj-C 4 alkylamino, C r C 4 dialkylamino, -P0 3 H 2 , heteroaryl, 

(f) heteroaryl; 



R^is 





(a) 


H, 




(b) 


C r C 6 alkyl. 




(c) 


phenyl. 


5 


(d) 


benzyl; 




Xis 






(a) 


-S-, 




(b) 


-O-, 






-SO-, 


10 


(d) 


-so 2 -, 




(c) 


-CHR 14 -, 




(f) 


-NR 14 -; 




Zis 






(a) 


-o-, 


15 


(b) 


-S-, 




(0 


-NR 11 -; 




m is 1 to 5; 






n is 1 to 4; 






q is 1 to 5; 





20 t is 2 to 5; 

wherein aryl is phenyl optionally substituted with one or two substituents selected 
from the group consisting of halo, C,-C 4 alkyi, q-C 4 alkoxy, -N0 2 , CF 3 , C,-C 4 
alkylthio, -OH, -NH 2 , C r C 4 alkylamino, Cj-C 4 dialkylamino, -CN, -C0 2 H, 
-C0 2 CH 3 , -C0 2 CH 2 CH 3 , -C0 2 -benzyl; 

25 wherein heteroaryl is selected from the group consisting of 2-, 3- or 4-pyridyl; 2- 
or 3-furyl; 2- or 3-thiophenyl: 2-, 3- or 4-quinolinyl or 1-, 3- or 4-isoquinolinyl 
optionaUy substituted with one to three substituents selected from the group 
consisting of -OH, -SH, Cj-C 4 alkyl, Q-Q alkoxy, -CF 3 , halo, -N0 2 , -C0 2 H, 
-C0 2 CH 3 , -CO r benzyl, -NH 2 , -NH(C,-C 4 ) alkyl, -N(C!-C 4 alkyl) 2 ; 

30 or a phaimaceutically acceptable salt of these compounds. 
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2. 



A compound of Claim 1 wherein R* is in the para position 



R«is 

(a) Ci-CioaBgr 1 . 

(b) C3-C10 alkenyl, 

(c) Ca-Cioalkyny 1 * 

(d) C 3 -C 8 cycloalkyl, 

(C) phenyl, optionally suborned wi,h 1-2 subsun^ms seleocd torn 
the group of halo, C1-C4 alkyi. C1-C4 aBcoxy, -NO2, -NH2, -OH 
and benzyloxy, 

(f) benzyl, optionally substituted on the phenyl ring with one or two 

substituents selected from the group consisting of halo, C r C 4 alkyi, 
C1-C4 alkoxy and -N0 2 ; 
R7, r8, R9, RlO are independently 

(a) H, 

(b) C r C 4 alkyi, 

(c) Cj-C4 perfluoroalkyl, 

(d) C 3 -C 6 cycloalkyl, 

(e) phenyl, optionally substituted with one or two substituents selected 
from the group of halo, C r C 3 alkyi, **>*y> N0 2 , CF 3 , 
NH 2 , and OH, 

(f) R? and R 8 taken together are -iCH 2 \-, or -(CH^XCCH^q-, 



R13 



is 



(g) r9 and R 10 taken together can be S or O; 

(a) -CONHSO 2 R 20 « 

(b) -NHCONHS0 2 R 20 , 

(c) -NHS0 2 NHCOR 20 , 

(d) -P0 3 H 2 , 

(e) -S0 3 H, 

(f) -S0 2 NHR 19 . 



"7/ 



(g) -S0 2 NHCOR 20 , 

(h) -S0 2 NHCONHR 19 , 
N— N 



(i) 



H 



or a phannaccutically acceptable salt thereof. 
5 3. A compound of Claim 2 wherein 

R«is 

(a) ' C r C 7 alkyl, 

(b) C 3 -C 4 alkenyl, 

(c) C3-C4 alkynyl, 

10 (d) phenyl, optionally substituted with 1-2 substituents selected from 

the group of halo, Cj-C 4 alkyl, alkoxy, -N0 2 , -NH 2 , -OH 

and benzyloxy; 

(a) -CONHS0 2 R2°. 

15 (b) -NHCONHS0 2 R 20 , 

(c) -S0 2 NHR 19 , 

(d) -S0 2 NHCONHR 19 , 

(e) -S0 2 NHCOR 20 , 

(f) NHS0 2 NHCOR 20 

20 or a pharmaceuticaHy acceptable salt thereof. 

4. A compound of Claim 3 wherein 

R!is 

or a phannaccutically acceptable salt thereof. 
25 5. A compound of Claim 4 selected from the groupconsisting of 

• N-[4'-[[4^xo-2-pr<^ 
biphenyl-2-ylsulfonyl)]-benzamide 

• N-[4-ff4K»o-2«i^^ 
biphenyl-2-ylsulfonyl)]-bem:amide 
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• N^4'-[[4^xo-2-butyl-13^ 
2-ylsulfonyl)>benzamide 

• N_[4^[[4^Hiihydro^^ 
yl]methyl](UM>iphenyl-2-yls^ 

5 • ^[4'-[[4^-dihydro^4-dimetty^ 
yI3methyl3(ia'-b^henyl-2-^ 

• N-[4-[[4^xo-2-propyl-8-th^ 

bipheityl-2-ylsulfonyl)]4i«aiiamide 

• N-[4-[[4-oxo-2-propyl- 1 3-diazaspiro[2.4]h^t-l-cn-3-yl]metfiyi](l ,1- 
10 biphenyl-2-ylsulfonyl)]-hcxanamide 

• N-t4 t .[[4K>xo-2-p^opyl-13^azaspko[4.4]non-l-CT-3-yl]methyl](l f l , - 
b^hei^-2-ylsulfonyl)]-h«anamide 

• N44'-[[4^xo-2-propyl-13Klia^ 
bq>henyl-2-ylsulfonyl)]-hexanamide 

15 • N44^[[4^xo-2-butyl-13^azasp^ 
2-ylsulfbnyl)]-hcxanamide 

• N-[4-[[43^1ihydn>^/4-Kita^ 
yl]methyl](14-b^heityl-2-ylsulfonyl)]-hexanaxnide 

• N-[4-[[4^^ydro^,4^cydopropyl-5-oxo-2-propyl-lH-imidazol-l- 

20 yl]methyI](M'-b^henyl-2^^ 

• N-[4^[[4,5^ydroA44tistrifIuor^ 
yllmethyljClJ-b^hcnyl^-ylsulfonylM-hexanami^ 

• N-[4 f -[[4,5^ihydro^,4-d^ 
yl]methyl][3'^ethyl(U-b^hen^^^ 

25 • N-[4'-[[4,5-dihydroA4^imeth^^ 

propyl(l ,r-b5>henyl-2-ylsuIfonyl)3]-hexanamide 

• N-[4'-[[4^-<iihydro-4 t 4-dinicthyl-5-oxo-2-propyl- lH-imidazol-1- 
yl]methyl](14 , -brphenyl-2-ylsulfOTiyl)]-trifluoroac 

• 3,5-dihydro-5 f 5-dimcthyl-2-propyl-3-[(2 , .(N-((phcn^ 
30 amido)biphen^yl)mctiiylMH-imidazol--4-0ne 

• N-[4H[4-oxo^-benzyl-2-pr^^^ 

yljmethyl](l J-b^hcnyl^^sulfonyDJ-caibamic acid, phcnethyl ester 

• N-[4 , -[[8-benzoyl-4-oxo-2-propyl- 1 ,3 ,8-triazaspiro[4.5]dec- 1 -en-3- 
yl]methyl](l J'^iphenyl^-ylsulfonyl^-caibamic acid, n-butyl ester 
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• N.[4 , -[[8-benzoyl-4K)xo-2-propyl-13.8-triazaspiro[4.5]dec-l-cn.3- 

ylJmethyllP'-fluoro-Cia-biphcnyl^-ylsuIfOTylMKaibamic acid, n-butyl ester 

• N.[4'.[[8-benzoyl-4-oxo-2-propyl-l3,8-triazaspiro[4.5]dec-l-en-3- 

yllmethyllP'^orcKl^'-b^henyl^-ylsulfonyOn-K^amic acid, n-butyl ester 

• N_[4^[[8-acetyM-oxo-2-propyl-l^ 
yl]methyl][3'HnethyH14'-b^haiyl-2-ylsulfonyl)]]<^ acid, n-butyl ester 

• N^[4-oxo-2-propyl-8-oxa-13-<Kaza^ 

biphcnyl-2-ylsulfonyl)]-carbamic acid, phenethyl ester 

• N-[4 , -[[4-oxo-2-propyl-8-oxa-13-diazaspffot4.5]dec-l-eii-3-yl]m 

fluoro-Cia-b^henyl^-ylsulfonylMl-carbainic acid, phenethyl ester 

• N-[4'-[[4-oxo-2-propyl-8-oxa-13-<iiazaspiro[4.5]dec-l-en-3-yl]m 

biphenyl-2-ylsulfonyl)]-carbamic acid, phenethyl ester 

• N_[4«_[[4-oxo-2-pr<^yl-l3- d iazasp^ 

(1,1 -biphenyl-2-ylsulfonyl)J]-carbamic acid, n-butyl ester 

• N-[4'-[[4-oxo-2-propyl-8-oxa- 1 ,3-diazaspiro[4.5]dec- l-en-3-yl]methyl][(3 *- 
methyl-(l,l -bq>henyl-2-ylsulfonyl)]]-carbamic acid, phenethyl ester 

• N-[4'-[[4-oxo-2-propyl-l,3-diazaspiro[4.4]non-l-en-3-yl]methyl](l,r- 

biphenyl-2-ylsulfonyl)]-carbamic acid, 2-methylpropyl ester 

• N-[4'-[[4-oxo-2-propyl-l,3-diazaspiro[4.4]non-l-cn-3-yl]mcthyl][3'- 

methyl(l,l'-b?phenyl-2-ylsulfonyl)]]-carbamic acid, n-butyl ester 

• N.[4^[[4-oxo-2-propyl-l,3-diazaspiro[4.4]non-l-en-3-yl]methyl][4- 

propyl(l,l'-bhJhenyl-2-ylsulfonyl)Il-carbamic acid\n-butyl ester 

6. A pharmaceutical composition comprising a pharmaceutical! y 
suitable carrier and a compound of any one of Claims 1 through 4. 

7. A pharmaceutical composition comprising a pharmaceuticafly 
suitable carrier and a compound of Claim 5. 



8. A compound according to any one of claims l to 
4 or a composition according to Claim 6 for use in medicine. 

9. A compound according to Claim 5 or a composition 
according to Claim 7 for use in medicine. 

10. A compound according to any one of Claims 1 to 
4 or a composition according to claim 6 for use as an anti- 
hypertens ive . 

11. A compound according to Claim 5 or a composition 
according to Claim 7 for use as an antihypertensive. 

12. A compound according to any one of Claims 1 to 
4 or a composition according to Claim 6 for use in treating 
congestive heart failure. 

13. A compound according to Claim 5 or a composition 
according to Claim 7 for use in treating congestive heart 
failure. 
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Amendments to the claims have been filed as follows 



R- S is 





(a) 


H. 




(b) 


Ci-Ca alkvl. 




K\) 


CVCa cvcloalkvl. 


5 




r*-i-C>i alkenvL 




vw 


CU-C* alkvnyl; 




K" IS 






W 


Ci-Cm alkyl, 




(u) 


f%-P« alkenvl. 


1U 


V.W 


Ca-Ca alkynyL 




<d) 


C 3 -C g cycloalkyl, 




(e) 


C 4 -C 8 cycloalkenyl, 




(f) 


C 4 -C 10 cycloalkylalkyl, 




(g) 


C5-C 10 cycloalkylalkcnyl, 


15 


(h) 


C5-C 10 cydoalkylalkynyl. 




(i) 


-(CH 2 ) t Z(CH 2 ) ro R 5 , 




(j) 


phenyl, optionally substituted 



and benzyloxy, 

20 (k) benzyl, optionally substituted on the phenyl ring with 1-2 

substituents selected from the group of halo, C1-C4 alkyl, C r C 4 
alkoxy and -N0 2 ; 
R7, R8, R 9 , and R 10 are independendy chosen from 
(a) H. 
25 (b) C r C 8 alkyl, 

(c) C r C 8 perfluoroalkyl, 

(d) C r C 6 cycloalkyl. 

(e) -NO z . 

(f) -CN, 

30 (g) -CONKER 16 . 

(h) -C0 2 R 17 , 

(i) -OR 18 , 

(j) -(CH 2 ) n CONR 15 R 16 . 
(k) -(CH 2 ) n C0 2 R 17 , 
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